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Kinetic Study of the Formation Process of Gold Fine Particle
in Microemulsion System by Spectrophotometry

92101

R E P LM L2520 % = % 3% #1 Yoshikazu Miyake
The formation processes of colloidal gold, which was synthesized by the
reduction of chloroauric acid with actone-dicarboxylic acid, were measured
by a spectrophotometer. The wavelength at maximum absorbance of colloidal
gold was about 530nm. In order to elucidate the formation process of collo-
idal gold in micreemulsions, the following three subjects were studied by the
measuring of the time courses of the absorbance at 530nm.
1. Formation process of colloidal geld in the agueous phase.
The absorbance at 530nm was abruptly increased through induction
period.
The effects of experimental conditions on the induction period were
studied.
IT. Stability of the colloidal gold in the aqueous phase.
The stability of the colloidal gold increased by the addition of surfac-
tants such as AOT and PEGDE in the aqueous phase.
Il. Formation process of colloidal gold in the W/O microemulsion formed
by AOT in the organic phase.
The colioidal gold in W/0O microemulsions was unstable than that in

the aqueous phase due to the interaction between AOT microemulsions.
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A Study on the Preparation of Magnetic Recording Media
Including Ferromagnetic Powders."

92112

URITIEE RIS TR UEEM B TR S 2 | ) Hitoshi Matsuda

Thin ferromagnetic films with an easy axis of magnetization perpendicular
to the film piane are being developed for high density information storage
devices. Promising media, such as CoCr films prepared by physical vapour
method have been extensively studied. However, composite films prepared by
electrochemical method have received no attention.

The objective of this study is to determine the fabrication process of com-
posite films consisting ferromagnetic matrix and particles with perpendicular
magnetic anisotropy. We firstly investigated the optimum condition of plating
solution for the matrix films. Cobalt alloy films of various Re contents from
0 to 40 wt% were prepared by electroless plating method. A CoReNiMnP
film containing 30wt% of Re shows the largest effective perpendicular ani-
sotropy, which mainly due to the enhancement of magnetocrystalline anisot-
ropy of (002) oriented hep Co alloy crystals and also the decrease of satu-
ration magnetization (Ms).

To achieve the performance of the composite films, ferromagnetic (yFe,0s)
powders have to be uniformly dispersed in the solutions and efficiently de-
posited in the films, However, the powders readily coagulate and precipitate
in the plating solution. Such a phenomena should produce a decrease of the
powder content in the deposited films and a deterioration in surface smoot-
hness. In attempting to yield to these two ideal criteria, it has been discover-
ed that the addition of two types of surfactant, namely cationic and non-
ionic surfactant, to the plating solutions can be crucial for the codeposition
of the ferromagnetic powders.
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1) The Effect of Re Content on the Magnetic
Properties of Electrolessly Deposited CoReNiMnP
Films : H. Matsuda, O. Takano and P. J. Grundy,
Journal of Magnetism and Magnetic Materials,
128, 381 (1993)

2) Characteristics of Electrolessly Deposited CoRe-
NiMnP Films with Perpendicular Magnetic Ani-
sotropy | H. Matsuda, O, Takano and P. J. Grundy,
Journa! of Magnetism and Magnetic Materiais,
128, 386 (1993}

3) Effect of Cationic Surfactant on Deposition Be-
haviour in Electrolessly Composite Plating : H.
Matsuda, M. Nishira, Y. Kiyono and O. Takano,
(In the press, Trans. Inst. Met. Fin.)

4} Effect of surfactants addition on the suspension
of particles in electroless plating solutions : H.
Matsuda, M. Nishira, Y. Kiyono and Q. Takano,
(Sumittied to Trans. Inst. Met. Fin.)
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Explication of the Effect of Surface Characteristics on
Mechanical Properties of Powder

fLRPEE  EN TR TR R TR P | [T

92113

oA
SRR R R TR R R B A 65

The mechanical properties of powders, i.e. shear, tensile, compressive pro-
perties or flowability, are effected by surface characteristics of particles. In
this study, five kinds of test powders of the almost same size distribution
made from the same raw material were prepared by five different tvpes of
mills and classifiers. The flowabhility of these powders were obtained by the
shear test results, and the difference between each result identified. Then,
the relationship between the flowability of the powder and particle suraface
characteristics was investigated. The particle suraface

shape indices, for

example the circularity, Wadell’'s working sphericity, the fractal dimension

Mitsuaki Hirota
A iE [ Michitaka Suzuki

of particle perimeters and the specific surface area ratio of test powders were

measured, and compared with the Howability of test powders,
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Table 1 Types of mill and classifier used for preparation of test powders
Test . . 50% diameter . . .
Mill Classifier Main milling mechanism
powder Dpso (em)
- . . Collision between
No. 1 Fluidized jet mill Turbo plex 4.89 accelerated particles
No. 2 ACM pulverizer Micron separator 4,67 Impaction and shearing
o : ; X Impaction
No. 3 Super micron mill Micron separator 494 high speed liner
No. 4 Pot mill Micron separator 492 Grinding and impaction
. o . Grinding, compaction
No. 5 Media agitating mill Internal separator 4.36 and shearing

Table 2 Particle shape indices and flowability index of test powders

Test Sphericity Circularity Fractal Specific surface Flowability
dimension area ratio

powder dw{—) e () D{(—) Sw/Sc{—) index F7(m)
No. 1 (3.760 0.855 1.031 1.81/0.638=2.84 0.135
No. 2 0.750 0.841 1.037 2.35/0.685=73,42 0.167
No. 3 0.750 0.833 1.038 2.75/0.686 =402 0.176
No. 4 0.762 0.826 1,039 2.77/0.758=3.65 0.218
No. 5 0.775 (816 1.045 4.85/0.819=5.97 0.309

23 —
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Mechanism and Effect of Cold Isostatic Pressing on Sintered Behavior of

Raw Powder Materials for Fine Ceramics

92115

foEmiseE BHBARIFEE BT M % F 18 Hidehiro Kamiya
Ultra-Fine AlQ., Si0, and Mullite precursor powders with various sizes
were consolidated into a dense and uniform structure by high pressure cold
isostatic pressing. Although the average particle diameter was less than 100
nm, each ulira-fine powder compact was densified to 60% of theoretical densi-
ty by the cold isostatic pressing at 1GPa, because the open and strong ag-
gregate structure was collapsed by the cold isostatic pressure. Pore size in
these compacts decreased below primary particle size. However, in the case
of Al,(Os powders, whose size was more than 100nm, the increase of relative
density and the decrease of pore size in the compacts slighily sccurred with
increasing of igostatic pressure up to 1GPa, In the case of particles larger
than 100nm and high hardness materials, high cold isostatic pressure was not
effective to increase the packing density. The relations between densification
behavior under the low temperatre sintering and the packing structure of
green compacts prepaved by the high pressure isostatic pressing were Imeas-
ured, and the effects of the particie size and the packing structure on sinter-
ing behavior of green compacts were discussed and analyzed. For example,
in the case of mullite ceramics, ultra-high isostatic pressure allowed almost
fully densification of stoichiometric mullite ceramics (more than $5% of the-
oretical) at 145G°C, which was below liguid formation temperature, Theselow
temperature sintering led to the ultra-fine crystal size of mullife ceramics

helow 10nm {nano-structure ceramics),
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The Development of Novel Mass Spectrometer for Measurement of
Clusters and Ultrafine Particles.

93103
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Masayoshi Sadakata
S S

f IF (i

Azuchi Harano

Hiromu Sakurai

Although a large number of studies have been published on the particle

formation, little is known about the chemical controlied nucleation process

such as soot formation and CVD particles formation.

What seems to be

lacking is in site measurement of the clusters and ultrafine particles. Hence,

we have applied new type of mass spectrometer which allows determination

of the mass of charged cluster-size and nano-size particles. The clusters and

ultrafine particles were produced by laser ablation of solid target. The pro-

duced particles entered into the vacuum chamber as a jet and were ionized

by the electron impacts. The masses of particles were classified by deflection

of charged particles in an electrical field. The particle mass spectrometer

was tested with SEM photos.
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Preparation and Evaluation of Morphology-Controlled Hydroxyapatite Crystals

93109

REDTE WUk B % # B 7L Masahiro Yoshimura

Hvdroxvapatite (IIAp) is one of the best biocompatible materials, There-
fore many applications can be proposed, In those application, the contrel
of shape and size of HAp crystals are very important.

For example, fibrous hydroxyapatite (HAp) is very promising material for
insulating agents, packing media for column chromatography, reinforcements
of composites etc. In contradistinction to other available fibers and whiskers,
HAp fibrous materials should not be health hazardous because of their ex-
cellent biocompatibility. We have succeeded in preparing HAp whiskers by
hydrothermal method. Present paper deals with the contrel of their mor-
phology and stoichiometry.

HAp whiskers have been prepared by the hydrothermal method at 200°C
for Bh from the solution containing calcium and phosphate ions and lactic
acid as a chelating agent. Their morphology can be easily controlled by the
concentration of the starting chemicals. Reaction with calcite at 600°C allows
the control of whiskers' Ca/P ratio up to the stoichiometric value of 1.67.

The morphology of the crystals remains almost unchanged after this treat-
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Study on the Preparation of C01np051tes Usmg 813N4 Powder and
Whiskers Obtained from Dlatomaceous Earth Produced m Olta -

93111 .

REWFEE ROKRFILES # & [E Ei *;ﬁ ’f" Yusaku Tak1ta PR
LEWEE RO ARFTREE B 0 E;Ef & O Tatsumi Ishihara
AORFELEE B F KE Bnd Yukako Mizuhara

A simple preparation method of long size SisN, whiskers was developed.
Powder of diatomaceous earth located on a carbon plate was carbothermally
nitrided at 1350°C for 24h in a flow of N2 and NHs mixture to produce two types
of Si;Ns powder. One is so-called Inside whisker having 2x10pm cross sec-
tion and 10mm long which covered the formed SisN; powder and another
is so-called Outside whisker having 0.1-1pm diameter and about 30mm long
which was formed on the inside wall of a mullite tubing at down stream of
the formed powder. The findings of this study are as followings.

(2} The optimum temperature to produce SisN, whiskers is 1300-1350°C and

both inside and outside whiskers abounds in a-SizN4{(89%).

(b) NH: molecules in the feed gas also participated in an initial reduction
of SiOz.

{c) A small amount of oxygen existed in the reaction system promotes
the formation of a~Si;N..

(d) CHs molecules formed from C and H., may play a role in the reaction.

(e) Existence of 1mol% of Fe:0s; in raw materials is suitable for both
SisNs powder and whisker production however the excess Fe:(Os up to
10mol% does not affect the yields.

(f) Carbothermal nitridation of the mixture of the powders of diatomaceous
earth, carbon and metallic aluminum gives S-SIALON, A-SizN., and
SN0 as major products.

(g) Si0, initially converted to SizN»O and then it is successively nitrided
into #-SIALON.
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Preparation of silicon nitride whiskers from
diatormaceous earth L

—Reaction conditions—
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The Study on the Formation Mechanism and Inner Structure of
Monodispersed Metal Phosphate Particles

93112

NEMREE KREERE D &R &
LFETsE KEEER2 # 8 4 )
RIBEEAE BHEMA % )

1 B Kazuhiko Kandori
# #f Tatsuo Ishikawa
HliTHA  Akemi Yasukawa

The preparation of monodispersed spherical phosphate particles from the
aging of a solution containing CoSO, and NaH,PQ. at 80°C in the presence
of urea and surfactant have been investigated and their properties were cha-
racterized by various means. The anionic (SDS), cationic (CTAC) and non-
ionic (NP-20) surfactants were employed for the investigation. The spherical
particles were precipitated with three kinds of surfactants and without surf-
actant. The highly uniform spherical cobalt phosphate particles were ob-
tained at [CoPOs]=5mmol/dm? [HsPO,}=5mol/dm? [urea]=1mol/dm?® with
various concentrations of surfactants (0-50mmol/dm®). However, the particles
used. The
diameter of the spherical particles could change from 400 to 1700nm, from
200 to 1700nm and from 1100 to 1700nm for SDS, CTAC and NP-20 systems,
respectively. The particles produced with 4mmol/dm® SDS exhibited a high

size was obviously changed by variety of surfactants average

selective adsorption of H.0. This fact was explained by the molecular sieve
effects of the slit-shaped layer structure. This selective adsorption of H,0
was further pronounced above 20mmol/dm?® by adsorption of H.O into the
interstices of the primary particle together with the molecular sieve effect.
Similar result was observed for the CTAC system.
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Preparation of Monodispersed Lanthanide Orthophosphate Particles
Using Dissociation of Metal Chelate under Hydrothermal Conditions.

93113

RFEREYE LKL TR TETEN 808 1§ B

B = !

1. # B

) BRI ETE ) BB A
B WD & HtEATE 2 L TR HAIR
ENTwvaiEh, Ce, T, Sm** EnE T
BRERHT S HEROMERPEERTENE
=t LTHBREITTHILTWD

o —Enr T 3y 7 AREB LUREDE
ELTHGWREAZDOEEM EIZ B W THGH
ERORTFOERPERTH L, L LGS
HZLEERO L) BN &R L ERE O
HERICBWT, B TENFNDERE RS
T35 EEBICEREBEORELRZ BT 5, &
FBo&B/X v — ke FIET 2 &iRRER D
TO¥ PR IATRY 2 b O TW & £ TR
LuhE SR TwiiisteR ) v siEnty—ik
W T LT ED, S5 ﬁm$m@f
fedfb Lz Wi ) RS R AR T E
ZORIERH AT TE L,
2. % B

2.1 HLEERE SHIBEOER L EDHE

0.1MLnCl 3 L< 13 Ln(NOs) /&7 (Ln=La%",
The*,

Ce*t, Pr*t, Nd®*, Sm®*, Eu*", Gd**',
Dy*t, Ho®t, Yh*, Y**) & 0.1M Na.H.edta
vk % [EDTA]/[Ln]=1—4nEN L TRA L.
Ln (edta) J5HE % FRELHE, $51201MNaH,.PO,
F 7213 Ha PO iE#E % [POL]/[Ln]=1~4E N
TiEAs L. 1~01M NaOHEW TpH % 3.0

i Alkitugu Okuwaki

~Q 0 L 7o) —iEiR R R L A,

7N 6 DR-AVERE25ml & NERSImL D 7 5
AMFEARBICHEL, 100~2000Cnt—7 >
T1~6hfxey Lz, Rimtk, dp L2 UeERISTLA:
026m?D A 757 4 NF—THAL, &%
R TPEER, 103°CT—E®RA: L7z, Bl o
#i e i XRD TRIZE L, BPERkid SEM T
gL, IBABOERPFOERA 4 VIRED
BALIIEE THRNIRICP-ASTER L7z,

FORER, T EBIEOWLREEILS L
SR A 2, A pH B L OV EBIEIE
FE DI AN & 7244 edta IREE ORI L RIZHINT 5
ZoEDS T, F, FOMGMIEA A P
BOWL L & bice A FRLaPO— 57 F
7 = B LoPO, » nH0—% / # 4 4% LnPO,
AT A EmA A S, pHBS® Sm
(edta) &V VERRORBEE CTIHMETEO IR
DR L7,

72, REBEOH— IR &) A L7z
) EEIEAL T IZERIR, REEEIR B L Uk Bl
BT TH -7, BEH LTI nm D — kAL
TR U721~ 2 am (3 DU OB Y
e L7z, 72, BEfLCEEIpH £3.0~
55D E, 1~ 2pm DIk B Sk 7274 L
724

2.2 57 F 7z BERL) BEOAK

AR ) SRR bR L T L #
DHELHE VRSN T wn, T, Hil
TOEBELR 2 Bkiz L ) La~Tbh Ti27" 4




Huosolauwa Powder Tecimoaology Foundation

DFTE7 B InPO: » He QR 407,
Ho~Lumiiwd x4 b8 LnP0: «2H.0
HEHERL 77 F7 2 B LnPQy - H 03450 L
T 3htni, hEETHEEBO /4
FEAWDE L CIIMENICRETR L RS
Pabh E ATV, REETIE, pHE5~859 0.008
MLn**-0,008M edta’ " -0.040M POS - AR
R WA, BCCToE— B Ly
NETHERBINTWEP-RFTFRF7o 8O
HoPO, nH0 B L iR YPO, - nILO 273550
TE e,

AR LD, A4 VEESDB R YD
VT F TR T 2 2 BEY PO - nHLO 2 E W pH
B LR AR NRATER T & 2 LWk
T tn, #ia, v pH TR 7 s EYDPO,
nHL O 4E R LR 2 & 20 & T SR 4
LA NaOI ic#2 @4 5 Na* BEO BB 2
7o ORER, BEPO Na¥BEASOLIMET
TEpHBS TZ 7 F 7 2 B YbPOs - nH.0 &
HAprid - heds. Na? BE IMELET
FF7 7 K7 2 o BYLBPO L0 B~ T4

ok & Na® W YbhPO, nHLOQ icBElE+T 4 2
Link SN o oSSR E NS &
Zi 5%, 37F7 2 YBPO, niLO i3
IREFTHRASHEERTE LY. BB LNy
HTAM I

ALz, Fr, Tm, LuicBnw? SRE#EO T
A D HaBEEO 77 F 7 2 2 B LaPO, -
nH.O{Lo=FEr, Tm, Lu) 278K TE 5%&ER
ReZZ L Tew 5,

2.3 LaPOm I

R B W TELEITFERST L9142, Din
(edta) ORI L D FERIZH A LoPO 2L
Baimk L, ) EEAEEPTHLEEER L
— bR AR S (2 RIS PO, @ R
EOETIRLNLePO 2K 3¢5, Iz

50 LoPO DB 2 B8 L, ElT S8
FOREMEPP IR T E S,

In®*  +  edia® Lnfedta)” (1
Inf{edta)” Ln*™ 4+ edta* (2)
Lo®t 4+ PO —T ILaP0. {3

f 2 o pHCFIEE L 22 0.068M La®* -0.008~
0.040M edta* -0.008 ~0.040M PO BEARE +
HGIB0C, 2EpECAa LS Jedtal /[La® ]
ENI T OBE, BRECRER TR O
MRt L7, F4z [edtal /[La* i bb 2
DA IBICTESPLFE LaPO, OB SR
PR Uiz, B b, Eok TR mEpH
Ty S L, 0.008M La®-0.032M edta®”
-0.032M PO/ REHEWZ llv2354. pHE ~

Tidsklk, pH7~8.5 Cub#isRIL, pHERLL L
TRERORSFR T Th -7, 72, pHIR
BT ledtal/[La® ] =02 T3k W1
PRI FTd = 7ad, BAOWM Y kL0
EEGECIES RN Ao C R R SIAPEANIE.F St
{2k A IR R i (L 5 pHATR 2 Y
R E T T L, B0 kolEine ¥ b
R T LA, 2Hid. pHOBTE L
ENROBEME & IR AT R UK
DRERIE DR ER I B EELL
nd, B ol bds B L ) BaE
RO SRS T3 o BErATE, 35
2 ledta] /{La® ] =B IUERPH 2L 3
PR FE ool i 2 BT L LaPO, o T2 E b
WTE B Lhtr o2, JOREE Latt LA
DN BB MO T OARE I
VEOHEMECLAHETE 5,

BETHELIE T LaPO, B EGR
Pope R L0 BB L AR T 1400°C i, AR
PERELES EEREN LD L D@ (798
%) FOBERIE20um LT O & B s fog
B RR L Cwde, RERTERE LMY
BRI E v B O LT X D Bk




Aunnual Report No, 2 1994

TE,

T eHOMEORBL |

Ad RPN ILEFZLETDT 7T F 7=
WY EEFENICARETH), JNFET
ARENRTnhdroiz, L L, RIFRTIEE
AR TR IC Nat 2D A F 4, £ Lol
WRERTEAR D, HLOMELTARTE 3
I EEIr T,

FhkEbic, 273y 7 2AEREE LTH
F T B S EOERIN B A EOR 705, FER
K57 Ln (edta) -POS B A BT E H W 150°C,
2R OB M TRRTE T,

L L, NatoFBERESRGP->TEL T,
K SR AT 24T v, Na'oiES#/ L
WA ARy vERE OMEMEEFHMEL, fh
DEBA A OFIEIC L) RRROSERFE LR
LG EFET 2 0EFD B,

T/, Na'EEo®FETLRGTHERZ Y »
B OHEAE RSP ->TELY, FL— A%
A nFER DIRE THOEBIREALEICLDA

BERA, TR SOMRE/FR L, AW X
DA S W ERD & o - RETT A,
7R 7 =y BHIE) vEEEEE T4
1 7y~ 200°C {195 TR HUA D 5] e A Bk
L h, FbERAT LMo FME & F)
FEOIE 2RI LT 5,8 5z, La®™~Yb*",
Y o F-H3 4R edta % L — b EEEE BIER(AR &
T 5 EIBARERP OB e FIH L 20018
AFHEL OB B & O 7 ABARE O BAA B
EOEALENH LM ERADIEHEE 2
Tvdb,

LFER
1) Y.Fuyjishiro, H.Ito, T.Sato and O.Akituguy,

“Direct preparation of rhabdophane-type LnPO«
(Ln=Ho~Lu, and Y) using dissociation of Ln
(edta)~ chelates under hydrothermal conditions”,
Proc. lst. int. conf. on solvo-thermal reaction,
4-9, 1-4 (1994},

e, BOE LaPO, OTZEERIEICB T 5w X 2 130
BRI TS B,




Hosokawa Powder Technology Foundation

V—H—Fo 7o —kicdk b
BPBET T 280 BRI 5T
Developing Study on Technology of Electrophotographic

Processes Using Laser Doppler Method.
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Development of Total Manufacturing System for Metals-

Ceramics-Resin Composite with Functionally Gradient

93118
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dEEEFRE o5 W & 0 W B InE k5B BB Ivannosoke Mizutani

£ OB OB W OB % Ak % F L WM % 4. Yasuhiro Yamada
CPRR6FEIA 2 Tl LESEEMEY BT

In the pre-study a new material called metal-ceramice-resin composite was
developed for precision machine tool structures. Next, thermal and mechanical
property of the material were proven in order to design a machine tool. Then
Young's modulus of the material was improved (o be same as that of cast iron
by presiress method. In this report, a three dimensional and functionally gradient
material and the total manufacturing system were developed, Then bhending
strength of the boundary area between the materials  with two different
gtrength was investigated. [T is concluded that; New manufacturing method
for this material was established. Bending strength of the boundarv arsa is
a intermediate value between the two different materials, One structure with
some thermal and mechanical properties was made.
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On-line Measurement of Powder Flow Rate Based on Static
Electrification of Aerosol Particles

93120

LRI HE RERE TSI T ¥%E BWF & I {& . Shuji Matsusaka
LFEFEE DU A b U s #E W 54 W Hiroaki Masuda

On-line measurement in gas-solids pipe flow was studied both theoretically
and experimentally. The measurement is based on the amount of impact
charge per unit time, namely, the current generated when particles are
flowing through a pipe. In the new system, two detecting pipes made of dif-
ferent materials are installed in series, and the solution of the system-equa-
tions for the two generated currents brings about both the powder flow rate
and the electric charge of particles simultaneously. The method is successfully
applied in eliminating the initial charge effect which has been often pointed
out. A characteristic value of electrification (particle charge per unil mass
where effective contact-potential difference becomes zero) is the important
factor in the computer treatment of the currents. The air velocity dependence
of the characteristic value was experimentally clarified and the accuracy of
the measurement was also evaluated. It was found that the accuracy became
higher with increasing the difference in the characteristic values between the

two detecting pipes.
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Investigations on Gas-Solid Suspension Cooled Fusion Power Reactor,

Attainable Heat Transfer Coefficient of the Suspension and Numerical
Prediction of the Erosion Rate

93122

RFHTITE UK A T2mek #d% 7 7k BBy Akihiko Shimizu
WAL RS AM TEmEst BT M % | 2 Tatehiko Yokomine

In the nuclear engineering field, an innovative concept of gas-solid suspen-
sion cooled fusion power reactor is now being examined. Its motive is to
improve several drawbacks of the pure gaseous coolant while keeping its
favorable features against other coolants. However, several problems require
further R & D to judge its possibility. Of these, the present investigation laid
its focus on two subjects: (1) experimental verification of the heat transfer
characteristics of the gas-solid suspension impinging jet and, {2) establishment
of numerical prediction method of wall erosion due to particle impacts that
occurs on suspension flow ducts.

The first one is related to the divertor cooling. Its heat flux is considered
to reach several MW/m” in typical gas-cooled reactors so that the following
criteria was fixed as a tentative aim of the study. “Can the heat flux of
8MW/m® be removed with temperature difference of 400K ? ",

The experimental results show that it is certainly possible. Namely, the
heat transfer coefficient of 20,000 W/m®K can be realized by use of an im-
pinging jet of Re=10° and solid loading ratio=7, which has paved the way
for future progress.

Meanwhile, an atternpt was made to numerically reproduce the observed
erosion rate on the wall surfaces of square cross-sectioned L-type channel in
which air-glass suspension flows. In the first place, the fundamental erosion
process was examined by use of a specially designed apparatus. After com-
pleting the semitheoretical expressions for the erosion rate, an attempt was
made to reproduce the measured erosion rate by use of k- e turbulence model
as tracing Lagrangean trajectories of numerous particles. Predicted erosion
rate was found to be in excellent agreement with the experimental data so

that the effectiveness of the present numerical method was almost confirmed.
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Fine Pulverization and Functionalization of Natural Polysaccharides

93124

LR Es BICKZTSM & ¥ I 4 7. Yoshihiro Shigemasa

HFEFEE  RECRERSEE B M — BB Saburo Minami
RHEOCEREN B F [ A 35 W Yoshiharu Okamoto
BACKETHM e 38 AR 1§ 2 Hiroyuki Saimoto
BECKSFILEE s §F W {Z & Hitoshi Sashiwa

Chitin 1s widely distributed in nature as the skeletal material of crustaceans,
squid pen, insects, and the cell wall of fungi. Chitin is classified mainly by
the crystalline structure to a-chitin (existed in crab and shrimp shell), -
chitin {(existed in squid pen), and y-chitin (existed in stomach cuticle of
'squid). The crystalline structures of chitins from squid pen and crab or shrimp
shell used in this study were indentikfied as f-chitin and a-chitin, respectively,
by comparing the X-ray spectra with those in literatures. Furthermore, the
crystallinity of chitin decreased and became noncrystalline by pulverizing
chitin info fine powder. In the same range of chitin particle size, the crys-
tallinity decreased in the order of the chitin from shrimp shell, crad shell
and squid pen.

Both chitin and chitosan are biological materials and these fibers have
excellent biocompatibility, it is expected that composite materials made of
chitin and chitosan are favorable for use as a wound face protective agent,
wound healing promoting agent or wound cavity filling agent, In this study,
we report the effect of grain size of chitin and chitosan on the chemilumin-
escence response of polymorphonuclear neutrophilis cells (PMN cells). The
optimum grain size of chitin and chitosan fine powder was about 5um on
the chemiluminescence response of PMN cells.

The reactions, such as phosphorization, dihydroxypropylation, carboxyme-
thylation, and aminoethylation of chitin and chitosan, were accelerated by

pulverizarion.
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