2 ISSN 0429 051
T

No, 35 1&991

3 |- “1‘0".

”i%l?%




“BEE” %5 ¥R 3 4E (1991) B %
[£ F5 5] SR LB e O OL % K KE B (2)
(FRBE] A5 77 2 aaEEFA L2 SnO-S005 R

AT F ) - D BRI o DUM T3 Wb ek MR TRAC (4)
A fEE
KA pef
(R B|E] LDV i XokiFof MEEIOMBE - do# o k¥ hE e (1D
— R ORIRRETEROMELEMICLT— LMl T % k% (K #F
U ifi 88 5] FEmEEB R L S5 O e Bk R ¥ HE KB (21)
— B BN & B e S — e R A - N w153
i ER] “27vrR-vATH
RO RS B O T R ~OIEAZOWT f v 2 7 328y Bl FEH- (32)
AL ELER
(£ 8] ZRGLEORL #HEHOZESHRED
FFE TGO LR s AomowoE ke FHI OEHE (45)
G it & #] E-SPART 77/ Fic LaWERENEC - +va v 120y 5 FEHEoo (48)
e E RS i & ENNE R o R wA JEAT
€75 ] EALEEEA ORI ER R ®oo#m k¥ SEOEMEe- (55)
—RFEF LD T T u—F— iz S
N. A. Vrettos
€3 3] BRI omETTEEE ZhICHE R 4 7 B A % L BFee (72)
R o=
<BE> FEVHEINERCEITIIREIFE
R T OMEES L7 e 2B S
AB AT B E S Bk % 2 A ¥ |I& L R (83)
AR T a—T 3 OH A HIEA~DIEH kv v ay KL fEEe (91)
—E OREAE LA —
R M 3510 DA e FeRTrhm gy PEF IEE- (97
BFGE b —I2 B DA e AR T L K % ME Fe(109)
BEEaticBr avA 2 an T el Ketela el dE 7030




€ B SAnerdrolEE ORI 1 %A ¥ B MR (140)
EFrEsRmEs] BHEEr —F S xaF Ly 22 XS

' ,’ﬁb‘{%% .............................................. e RV AT IRy B Hﬁ;: ...... (145)

GEBLEAAN] 7V T w7 s herrrsmssnsensiessesnasens Ky T Lsay %ﬁ%%?é—\ﬁ (152)

FRYTT D =R e R P L P T R R R PP T P T TP TPYPET TR RRPERRYRPIYY (1533

[RE—BA £ | WHOBTHRERE (No. 114961 SFFOIRHE (No. 115) @) K& (HEs

hizfariRiEgEoE &) (No, 116)(44)
Het R~ DR (No. 118)---(54)
IESREHROF # — Alcov T (No, 120)-+(96)

Criginal Reporis:

» Preparation of Semiconductive Sn(p-8by0,

ABEEF A SDEREE (No. 11T)+ (47)
AEAREE~OZANGRELE (No. 119)--(90)
CO-ROM o #53ri53p (No. 1210+ (145)

Fine Powder by Mechano-Chemical Reaction «eresevriiiiunnn, F. Shiomi «eeeeeer (4}
M. Nakamura
T, Kimura
» A method for Detecting Small Vibration of Particle by LDV )
—Aiming at particle size and its electrostatic charge measuremeni— Y. Nakajima -+ (11)
T, Sato
« Dry Grinding of Calcite by a Impeller Rotating at
High Speed in a Flat -bottom- baffled Vessel
__Effects of impeller shapes and grinding aids— oo F. Saitow e (21)
M., Kamiwano
» Particle Size Classification by a Centrifugal Air
Classifier under Redriced Presstire o s aieaiiiaiaaeimin T, AoKL ceovsvarannnns (39)

T, Matsuyama

BEEE—F I zaF e AVAT AOT A MER (ECP-31081)
(BHiiEY 146 BHiEBni LTB Y T 0T T W)

_._1.._..

€] ]



AR e

LTRSS A R U RS RO SR R O OO AR

AT & A L5 FUBT R B VA A CARTSRRE £ B - 0

TEThHD, WMIHTH : LTAELTE, #ioz ok
OFAFOLMET Z LR BRLT, BEOEMicn
TELWEREER, SHOUERCRET sMBICER
ENZ LD BEUEE LTS,

T O, Bs2EC AT & RE L ER P S FRHTE R
T&jz YW b, MEERTSEBETILLS. &
HOER O LAY T 5ER E, REOTITEER
LU TROBRICFSENTEL D LiCBRERT
5. BHEIFS 0SS O ETATIE a4 oMl

KB HE* FICFE LTV, 236 BRI ARE ORsE
Toshio Oshima ThB, Tl HRFEHAREE LTE LERES R

B “HECETAHESR PARECENETHET L
bFELT, BHEC YW T RSB Thha X
BRI S B ERERHTENR T b G, 36
FLWSESRREIRC L o TRELEZ RS S, &
HR BT BOFERN -k ORBFIRCPEDD
Lol b T, SRENE-EOFMRARE LS
ShbivERic, SESERShABHREL LTEH:
MO 2 ¥ E O, BHECBET 4 ) Ur iR
ST E R BV IAL ISR b D7 & S EIEIE
boThie, 0%, BETSOHREL s X otk
=T, Bkl IR, BHEERE LA LAOE
TAHANEL BIR Lk it chadsdoB®meRw T
BTN A,

* TR P LENEERR THYR S
(T671-22 T ET216T)
Tel. (0792) 66-1661

[ R e E s

-2 - B i




SSEQEITIREHI oRRTD & 5 L L, EMLE
R LT L RAE » BB ERshD L 5iclk
o T &, BMEOSWTHRIRT, ML L TORER
DN BRI SRS e 2 BRI E T TEE
LR, ZHICEDE LTI L E LT 5,
E oS T LEEOmE L & Lo Bk E T A
Thizk - T blicEinElaMish e, HeEifpmsR
R B EMEROSHE OB S, BFLLTR
Ho R REERNNRN A b O THES 5, TOAET
%@&izfgkwﬁ,@ﬁﬁﬁ@%@k&mm%&u
— = hDERTH Y, BELFOFRETE L5
REw,

TR OSMBATROME LR - T B0 EKEOD
&0, AP BRISRIEDR S X5 P (HUEITR D i
Tl T OITE L, FREITRE 700 N b OSIE AR
Hih Sk o T HETRIR SR SHEshEE
CIERBIL LTy 5, BHAOESERES, B - i
i, iR TBAE. BRSNS Y oBLUAIRE, fbE
ORE, BT, RGEEL, oS LRI
baTATOSF b Y, PHEOERAD R bbi
3. ZOLERGED D EBAATORRE L 2L
0, HEOBEEHE - ET oY, HEREORY
b, 7 2 DERLEOBEL Lo TENLTNSG,

—F, RSP L o THEOBHR I i RRERC A
BEBEBRNENRS o TnD, EFEEE T
FTEOBRE RS — oA L LT, £
i RIS O oM L, BHET e A
B B R oY Lo BFEz v T, Fr—70

No. 35 (1891)

Ll DN R T T RO A R e N TR T O TN T BT

Ha bRt e ERTE BEIPBRERED ALy
R B CE OB R R E T 5 R AHE T
BHD, LiehoT, TRIEOWT OIS mHER
Feh T, 1MERMICIERTLH LCIIEREO
3SR O ASEA  Th NS it & 20
THk L L, RUASEERES OCEESRILS L
ERE Y, MESLE{BIhTWD, 2Th,
I M D B R SR e M Bk 0 FETER AR R
PR EA Sh 2R ED THm Wz L ARIRE T 5.
WEEOREE LTRENICHY bR T LSV,
WEEERHF— & L LTERER L TW S0 P= =
rOFEE LAMWHEREHEG b S, Dok b iR
B o TEL i TEEHEE 0 b O ORI IERIC 7 £
oTnadd, ZOHEREREhEPE TR, #
#l U TEHEER R 3D 505 b DT BT it &
B, i, BAAT binnd bpERER LK
ENEET-> TELBRLY, R AROFC L
TR ORI BE LB D, SOk PRHEOIFR,
DL ED—oTh, EFRERRT2L2AT
L5,

FETH, BEENOER R - -2 AT
BT 2 FRE LA R 2> TWA, Z0BR/ICLT 4
L LB R ESS TR Y, SRR
DFHME L M TR S ORERRECBETE S LI
Az EBYREND, BIEERORRSELEOH
SE RIS & B e b, AN CHRAET T
S L OFBRRS DO, S5 ITIROMERASYL
HTHD,

B T e A L T T s T T T T e

_8___



gl

%8R &
X475 3 A EMAL 2 SnO,-Sh,0, &
2 3g P P - D R R

Preparation of Semiconductive SnQ;-Sb:0; Fine Powder by
Mechano-Chemical Reaction

WR BAx RAR HEET RN BES

Haruhisa Shiomi Masahiko Nakamura Takatoshi Kimura

Abstract

The semiconductive glass composite having the dispersed semiconductive fine SnQ, particles
doped with Sb in glass matrix is one of pfomissing materials for the electric parts, such as IC-
thick film resistor, semiconductive glaze for high tension insulator, etc., in near future. In this
composite materials, electrical conduction is developed through the three dimensional path formed
by the mutual connection among the high conductive solution layer in the vicinity of the surface
of each Sn0, fine particle remaining in the glass matrix,

From the technological view points of an easy and a stable fabrication controles of electrical
properties and chemical durability, it is quite desirable to produce such composites that have
homogeneous dispersion of the semiconductive fine particles in the matrix giving uniform three
dimensional network formation of an electrical conduction path.

As the semiconductive SnO, powder doped with Sb is usually prepared by firing the mixture
of 8n0; and Sb,0; powders at high temperature, even if very fine starting material powders
are used, it is quite difficult to obtain semiconductive fine particles owing to a grain growth
during firing. In order to satisfy the above requirement, the preparation of semiconductive fine
powder was undertaken by mechano-chemical reaction during ball-milling of SnO; and Sh,O,
powder mixture aming at a tecthnological feasibility.

In the present investigation, the effects of crystallinity of starting host oxide {SnQ,) particles
and milling atmespheres on electrical conductivity of ball-milled powder were discussed. The
characterization of ball-milled powder was carried out by BET specific surface area meastrement,
X-ray powder diffraction, X-ray photo-spectroscopy, SEM observation and DC electrical ressstance
measurement.
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A method for detecting small vibration of particle by LDV

aiming at particle size and its electrostatic charge measurements

S

Yoji Nakajima

Takashi Salo

Abstract

A mathematical consideration on an ideal LDV (or LDA) signal reveals that the phase and
the amplitude of the light scattering particle vibrating sinusoidally within the interference
fringes can be obtained from the Fourier integrals of the signal. Though real LDV signals
are distorted, it is found empirically that the Hanning window is very effective to remove the
effect of distortion. Hence the size and the electrostatic charge of a particle being excited in
an AC electric field can be calculated from the Fourier analysis of the LDV signal. A computer
simulation shows that the phase can he determined very accurately, say, within 0.1° error if
necessary. The lower limit of the amplitude measurement is ca. 0.2 um within a few percent
relative error, ‘Therefore the present method will provide a useful device for measuring the
size and the charge of particles around 1 gm in diameter.
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)

o X 5, PR EEFE FIC X2 T ¥ 5
il U oiha k, 27 baAot—7ik2oes
B, TR Gl CIRB R R OB I T 4
v s, Fig. 1 i iE+hid Hanning Window
#H Wi Fig. 80T+ v 7OBREEPEZ I E -
T, Ll URKREEDEF v 7ORSHE
B kEANTEEEAE LS, EiEETE U LDY
W bHETERLIRTRELTRYE, Thitkd
M2t HERICHIE S T g, LERoESTEEE
DEREEIVS VORI OEDTHS 9, il HiE
Wiz ke U offffisRc sk, RERoFf-Fioky
% U OB R 1.5cm/s Thane, IOBRED
U thinid 7— )= BFETLHE P RERBRERE
LRV Lidbieg, (8=8,68am, F—F¥ 7 AEL
10004, ¥ oRiEies 02 %) bidk Fie T,
§ o —r SEEENEND U RFELTAHS LH0.76
em/fs LD, FHOERE A LIcES T WIER
HBLWbHZETHB,

4. Fourier BH (22T

C oz ofEiFiEy: LDV g bR O BN E i E I
L, ZOWEE L AR BT A EEREE TV D,
Lt LDV F— 2 ikl aiisE e 8 & b o L/
OF T AMETCH SN DFT (B — 1 =258 b
BviEEREEEb L FET #fE Lz 2 A Th
5, Lz moRENc DFT (FFD) #Setozio
W CRAEYTHE D LRl 5.
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ISR Eb B FE L P LRSS, FEiE
7= 2ERERLOTHS, (RER § OBBORN
W oK LB TR, ) DFT ez ofEs 280
T EATT B, PR BEREEE F T A TRE R
TEEMHT 20 LRALERE LTWS. [BREERT
B AR OMT exp (Gnet) OB BRI/ E
n, BRAEER R oRtiiREREL, 08
DB TR e R Ui 0 T IE LR
SFEREORAEW, Zokd, DFT wEbiicigsRs
BDFT F % &, 5F— & RronwCEIEOE LWEMTT
BTESL00, FmiELF—7 KoMoanEs
HETS L FERAENAES BT LES. BETH
i, DET Gid 5 — ¥ U oma T, 19— &0
BINCIARIRT L ) Bl o el E 7 — ) o3RSy
LTWaAZ ik s, EHEw DFT 2Hw5s L d0Eo
Foy Fop BEL RS BIF, BT ORIEIECIH]
A C&htmof, 2o lid DFT XML W b T
Tk, BT A EHERATESEAOTHS.

List 1 : Example program of Fourier integrals
for extracting fundamental and harmonic
waves from LDV signal,

C
C # Fourier Sin/Cos Integrals: cosine=REAL
C (Zn), sine=TMAG (Zn) **
C
C  mnote:pi=z, j=v7-1),
C CEXP (%) =cos{(f)+7*sin()
C HanW (K) : Windowed data (real),
cC HanW (0)=HanW (Kdata+1)=0
C FFreqg : Fundam, Frequency,
C St 1 Sampling time
C
j=CMPLX (0.0, 1.0}
Dth=2, (¥pi*Flreq*St
C
Do 200 Nf=1, NFourier
ZDthNf=CEXP (Dth+Nf#)
ZW =ZDthN{
Zsum=0.0
C
DO 300 K=1, Kdata
Zsum=HanW (X)* ZW-+Zsum
300 ZW =ZW*ZDthNf
C
C  linear interpolation hetween data points,
C (Zsum : DFT)
200 Zn(Nf)= (1. 0—REAL(ZDthNf})/
& (N{*N{)* Zsum
C
C
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DG EATRCETT 5 D L ic & b ESESE0F Y
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DFT (c#HB LoTRic S o &, 2015 L ARG
izt % DFT ofERic 2{l—cos(Q40}/(Q4? %
RUBFTCIVv. 220 M G A BEThs.
BRSO QYA W AEEIC LY w4 B
INEWLEBREHETH S, ZoilBEnks o Fortran
e 7% List | iRLA. DO LOOP 300 13
DFT £@ b0 ¢ ZW Bnid 3 SHEET b 5.
(ZoEsic FET rad) Lak fvsn bl & X
5% RO BICIAITT& A e T -k
RThaOT, List 1 220FEHWTLHoEET
BH3) ik Z CHRESTEE S EETES %
X EE00CER DPT oS (Zoum) il a5
BAE S EEE T A0 L.

5. YIialb-—vaviCldms

iR TS LB i etog® (b Y Fobd o
TeTE o 5 BALENRE L E5 OEIE) AT OIRIEIK
Flik Fic, A6 BLINEWEZ0 EENIEL
CEEHL, WEESHE R 3R0EED J o5 -
o, T T TR TR TR O ST A T R R R
H 2 088 0T, G BT bR i 72 &
PTHBHEERCES. FBTFR 2 FHA~TRLD &
ReZ BT 4 v PEREL, ERSERRC Y0k
H RS BT L RRRbE, T0ks i
FREREBEEHLICT A, Yial—ia R
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V32— e TR L HE R R kg
FLTh B8, KRR oER R L R Er
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AEA 4187 () (0=8,68um), U—bL¥E R, (1/e®
200um OWERFBEL, 30em/s OEFHIC Teg -
BT 5 E— 235O B s 5 4 A Bz W LIA
. MU, v FHW (7Y v UHEHKERZRTLHHRA) L2k
Wl (240 E—soRERFR, 7Y 2 PR o
EERER £1,5R BXO 1 5Ry/sin(a/2) ic|R
oifn, TR V- AEERORIEGR (measurement
control volume) #7889 Dic-H4ikE S Tha. BT
DIRENEER A/0=0,06~1.2 OEEr —EFETes
xR i x HEo drift EE U iekowss — »
EREL, +2em/s GElic—EC A S TE Rk,

BLFIMRR WA EESY, B8 1am(o=1g/cc) ok
FEEOIMENLS S L 135° GHETIT46°) 045
Ihie 12kHz o—FEHEE L. BFESOMImRLE
100~170° DRI e B s ¥, fEgEERnr,
LDV {FEEEA OREEED ¥ 7Y v 7 EilEk b
TR T ko X 5 icBR, £1 Table 156
BT~ EEAEOREERE LA, AL BERTL2
LD, kA OFKRER 1.2X2x(=1.5) THBH
B, n38RWLT LRSS, HEE A BDHERD
TRADEEIZOER CHS, chi AR cg ET &
108kHz ©H 5, +7°) OEEI Ty w7 ) v
SEEEI IO 2ERNE L ORER, SPEBYRT
Brlnwkt=A ) 7y SoMERR Y 0w, T2
ik 500kHz (9 - VG 2us) E Lin. STeRRMEIE
T oW THEER [WEE TATHE0THLELL
R, :
BEOIWIEDEbE T ¥ kE+2 L i
THNRRBE RS LR cha, MERED
&R <, Hanning Window oz BRI 5
TR S, FELWARRIE TP, Hanning Window
AT P e b 5 EFRE B R E Lo,
o AEEiEr T kL, T #RE{(THL
Fely P VOSIERERE.ET S, SfkEoR Rz 2T
OHE & > TRHAE D Tidinvs. X &g, drift 3
EURE-TARY bAn T~ Be A SRET 5 2
Zichiiedy, ®OSRENEGE U6 cdbe s, 4
AU B8 2em/s THREE, 227 MAOE— 2 S
P (12%Hz o) 25 kT 2.8kHz Fh
%, b LESMoBEEENR R E DSk RAY R
ADE—ZEoWTOERN L bh, ELWERRT
%1\, Hanning Window % o 4 o O LIS AF
STWEDERD, (Ao B EIE Y window & L
TRAT 20T, 2fkeLTo BEbiEs X< ok
V.o L L 3 EI TS e B T, T=1ms ¢ 1, 5cm/s
EEO U vhleslk, 20V ialr—¥g T
S T B4 Ims (/L m8512) 2 LT4Gk,
VIal—i7 O LDV FRRWRIZ L 1 =52
FAELED B TRES W7, T OREORARE &
BELPHEEREBO 7 AR — A3 Lol En
Fo. Ele b U FEEO LDV EE287 LA Fr—A010%
DR R oTek 2B T, el Ly — Y 2@+
B EEEORS e i 100kHz £ TTHE0T, FiEE
TV LS B LT E A TA BTN L S &
AR WD, ORI RN o
LEBT, U FORRoEREOT TR TS
DI TERy, FlE Y P oM ERET A8
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Fig. 9§ : Simulated results (14,000 counts out
of 40,000 particles)
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Dry Grinding of Calcite by a Impeller Rotating at High Speed in a
Flat-hottom-baffled Vessel

—Fifects of impeller shapes and grinding aids—

OB S B

averl

Fumio Saito Mitstio Kamiwano

Abstract

Dry grinding of calcite by a impeller rotating at high speed in a flat-bottom-baffied vessel
was carried out for investigating the effects of impeller shapes and grinding aids on grinding

performance, Three kinds of additives and eight different shapes of impeller were used for this
experiment. The impellers which have inclination angles between (x/8) and (=/2) rad were
found to be more effective for fine grinding the calcite than the other impellers of which
inclination angles are smaller than (z/3) rad. In addition, it is worth mentioning that the
baffles should be attached inside the wall of a vessel not to pile up the powder sample on the

hottom of vessel. The ground caleite produced by an effective impeller was ohserved to be

a coagulative one which is composed of fine powder of submicron size. Polyethylene glycol was
found to be excellent grinding aid for a fine grinding of the calcite.
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2. EREBLLERAS
21 #

Eiic v et gdlpEsicrn (CaCOy) ¢d b,
[ od it LU 2 Table 1 joR L7,
FEEAAES P LDV s —2 Ty e —, Yo7y
FGAvE—EEHW, JISERELAS 65meeh (210xm)
EUFicisfe Licd o & T~ e T 2 i L L
Joo LE e Efesemic it LRgdgsil 700g 2 Bviz
W, ZHUREAHEC X D KRB OBEEN FSE L 0
THD., —F, FERTHWBREhETEERCE o
CHRMEBORBRT 7V VA LT A EEES L
VEGEDR Y oF L a—-Lo&it 3BlEchH S,
S B OREEEEI O ST, TR Y &8  Table
2 m L.

Table | Physical properties of CaCOy produced
in Tohoku district

Density o [kg/mé] 2.59x10°
Bond’s work index Wi [kWh/ton]| 7.2
Young's modulus Y [Pa] 8,15 1010
Poisson’s ratio v [-] 0.13
Compressive strength Sc [Pa] 4,12 107
Tensile strength St [Pa) B. 39 108k

*cylindrical shaped specimen (36, 3mmx 72, 0mm)
*+disk shaped specimen (36.3mmx 72, Omm)

2.2 MPELMELT R

AR L R s R R s 2 Fim. 1 R
T PTG, MHEE, T — 0 b
hTns, Widtomsm: Fig. 2 kRl ow, NE
150mm, % & 128mm OB PR (AR Tmm)
TH Y, WA EIRER (IF 20mm, X 75mm, &
& fmm) P 4RERE TR A bh T s, Fig. 3

1.vessel

. 2.frame

D 3.V-belt

4, pulley

] i [ @ 5. motor
1)

200
E|

~—350 650

Fig., 1 Schematical side view of grinding
machine of high speed agitation type

{(unit : mm)

@ D 1.vessel

@ 2. haffle
4/{\)71____ 3.impeller
S 4. coupling

cover
5.rotating

shaft

125

Fig. ? Schematical top and side views of
grinding vessel
(unit : mm}

i AR ORI R Ui, Thbikdon 4
7, BHEEETLY, ThENEO L D RIS
hD, )

13 IS & : Fig. 3}, 2T, BEHETHCH LCH

Tahble 2 Molecular formula and mean molecular weight of grinding additives

Grinding Molecular Molecular State at
additives formula weight normal condition
Calcium Ca[CH3(CH,)(C00], 607 Selid
stearate :

Polyethylene (—CH,CH,0—), 300 Liguid
glycol

Pclyethylene (—CHCH,0— ), 200005000 Salid
glycol
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R OHE & ACEE & QT AE (EHEE) 0 B (af

2) rad (=90°) TH 3.

2) 1A &l : Fig. § (v}, BHRNEHRIEA=ZARE
HoTHEY, HEE 68 (v/12) rad (=15°), (a/
6) rad (=30, (=/3) rad (=60°) @ 3AEEEHEMY
L. Bz, TA60 8l f=(x/3) rad (=50
DEEEHRTS.)

3) 1B 5 : Fig. 3 (o), HEREEMRI S0 =40
LinoTD, @A 03 A ArEEIEETS
5.

4) IC # : Fig. 3(d), HHABRMEMRSESEL L
TEY, BRBCRP S LcAWEDRSAML
2T 5,

5, EEEEC R D A Fe R B A e IR
BT, o, METCEIRSE 5w, BESoREH
LEBEREEBER L e AR~ — R A, B
EV AL NCREAE,

AEGR TR EEEY 200V BAEA v F s Ve v
—F—C kY, MAFNFO EESHEET 1440 rpm G
5, WM EESEAT L 2520rpm, 5040rpm o 2 BYE
TS ECER BT o), 1B, HEUER - B
& O B HPRERT A 0RHIET ST T =
Y AEEMNo—HOH y 7Y S REEL, ZhiEEh
FRAEIEE L =i Eo M (Fig, 2 2IR).

FHRBRIE 65 mesh (210pm) BATF o748 4580 L
e AR 7002 EMEEEICIRA L, FrEoEk
OEHFIZ LY B 55 L OBE L EEEEE O T T
PR E T o/, PSR RRI20min ¢ 0, *
O, THE BRI W TR -t = L, R
& D iE AR 7Y L, RIS R T
Po. ARSI G Lok s 1 e R AR
HZEmENELRE (HEdi(ER, Type 53-100), &
TN R A SRR () B iiErT, SACP
-2-20), A—F 4 raBvr#— (Particle Data Co.
Ltd (U8 A)) BIUETETENE (AARETH,
ISM-35) @ 45845 Ch 5.

2.3 BiOONEERSNESE

5 R R T e OB SRR R T S HE S
# Type 2042 (BIMLRESEH) & BTt
FUEEL, =7, BB A LRy, wiid
A FRE C oS BEEERE BT a8 E R 5.
DWT, BRI EE R L, BREERETR o b
EOBARNEL, RicRDLEATROB I EE LY
WUIEBRD BHE) Py kW) Bz, Zoloie
LT3R P IR O SR ED T & BT E R t [h] L pe

BIREIC L DB A aF— B [XWh] (=3.6X10°])
ERD .

3. RERERLER

3.1 HERBRVR

AR M BT SRR OMEER< B
DGR, MR RS, EEEEE N & N=
5040 rpm O—FRE LG T T/ o/, Table § ic
AR 1 2 Bk £ 1 & & W Rt 2R
FEEEIC L R ERIERR T L, £, R
FrfsisE o RmE (t=0min o) bRk |
FCFTRECESE, AR O RFRR T 55
Pl o REEO L (Sw/Sw,) [-] mErE{k: Fig.
fimLic, RRLY, Sk Y oo 0B
& LSRR 10min KT 548, FRLERE

Table 3 Specific surface area of fractured
products measured by permeahbili-

ty method
: Type of Specific surface area Sw [cm?/g]
tmpeller [ 4 _sin | t=10min | t=20min | t=30min
IS 668 3700 2860 3260
TAB0 668 1940 2400 2300
TA30 668 2180 L2020 2380
TA1s 568 1350 1190 1620
1B60 668 1480 1740 2340
B350 668 1720 1490 2760
1B15 668 1820 1860 4000
c 668 1440 2440 2400
8 T T T
7_
T §
— 5
= 4Ar
a
z 3
N gl
1
O b 1 1
0 10 20 30
‘t [min)
Fig. 4 Variation of ratio of specific surface

area of fractured products with
grinding time for different impeliers
(N=5040rpmm, None additives)
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Table § Temperature of powder bed in a grinding vessel

Temperature T [°C], (T/Ty#*
Type of impeller -

t=0min t=10min t=20min t=30min
IS 22.8, (1 115.8, (5.1) | 1310, (5.7 | 143.2 (6.3
LAG0 22.8, (1) 104.8, (4.6) 143.4, (8.3) 146.2, (6.4)
1A30 22.8, (1) 40.5, (1.8) 52,0, (2.3) 53.8, (2.4)
IA15
1860 22.8, (1) 75.0, (8.2} 92.5, (4.0 104.0, (4.5)
1B30 22,8, (1D 47.7, @.1) 65.1, (2.9 74.2, (3.3)
1B15 22.8, (L) 72,0, (3.0) 89.0, (3.7 80.0, (3.7
1C 22,8, (1) 95.8, (4.4) 107.5. (4.7 108.3, (4.8

# T, denotes the temperature at {=0 min.
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Fig. 7 Variation of ratio of specific surface
area of fractured products with grind-
ing time for none of additives and
adding polyathylene glycols
(IAB0 type impeller, N=5040rpm)
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Fig. § Variation of equivalent specific surface
diameter of fractured products with
grinding time for none of additives
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(TAg0 type impeller, N=5040rpm)
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Photo. 1 Observation of fine particles of fractured product By SEM
(IA60 type impeller, N=5040rpm, None additives)
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Photo. 2 Observation of fine particles of fractured product by SEM
(1AB0 type impeller, N=5040rpm, calcium stearate, Cw=0, 3wt. )
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Photo. 3 Observation of fine particles of fractured product by SEM
(IA60 type impeller, N=5040rpm, polyethylene glycol (M=3003,

Cw=0.2wt. %)
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Photo. 4 Observation of fine particles of fractured product by SEM
(TAg0 type impeller, N=5040rpm, polyethylene glycol (M=20000),

Cw=0.2wt. %)
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Particle Size Classification by a Centrifugal Air
Clagsifier wnder Reduced Pressure

RN * A

Isao Aoki

=2

Takuzoh Matsuyama

Abstract

Experiments in particle size classification were carried out both under reduced pressure and
under atmosheric pressure, using a cenirifugal azir classifier. The effect of the operating
presstire on the cut size and the classification performance was examinated.

Experimental results are showed ithat the variable range of the cui size is larger with
decreasing of the operating pressure. At reduced pressure, particles in the micron and submicron
ranges are classified with good resolution, It is found that the classification performance under
reduced pressure is well explained by particle size at atmosphric pressure are transposed to the
particle diameters of equivalent aerodynamics behavior by means of Stokes law. So, the
classification characteristics under reduced pressure are affected by that at atmosphric pressure.

However, the sharpness of the classification at the lower operating pressure is detriorated,
showing that the seperation efficiency of the finer particles is improved. This is reasonable
that the slip factor ‘Cunningham correction’ is aifected by pressure and particle diameter. This
problem is desired to solve immediatly,
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Nomenclature

¢,  Cunningham’s correction factor [—3
Dy :particle diameter [m]
Dya + particle diameter at 7=0,50 [m]
F, . centrifugal force [kgem/s?]
F; :drag force [kgem/s?]
N : rotating speed of rotor [rps]
p . pressure [KPa]

: radius of rotor [m]
# :terminal velocity of particle [m/s]
dn 1 partial classification efficiency [%]
im : mean free path of gas molecule [m]
# : viscosity of air [Pass]
py :density of air [kg/m?®]
pp density of particle [kg/m®]
@ :angular velocity of rotor [rad/s]
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PURPOSE: To measure the reaction proceas and final paint of the redox reaction, substl-

tutjon reaction or preclplute -Jorming reaction of org, and inorg, compounds with
b L

good ¥ i tial didference 1itraion method or o corrent titras
tion methed by using an electrode of which the detection part is constituted of gold,

CONSTITUTION: A diazo reaction or azo coupling reaction sysem. for example, an L
agqueous solution containing 28-dichlora-d-nitroaniline 3nd sullyric acid s introduced X

into a gontainer 1 receiving a solution to be titrated. A bipolar electrode equipped
with detection parts 2, 3 made of gold for detecting potentia) change with the advaace
of reaction is immersed in the comtainer 1. Subsequently, & minule current is passed
to the elestrode Irom 3 DC power source {4 ind potential change corresponding 16
the consumption of 3 titration reagent, for example. sodium nitrite cyclically added
from a buret 6 [y recorded by a potm:lomer 5 to measure the final peint of :uctmn.
The excessive quaniity of sedium nitrite being an oxidizing agent gan be auifi
grasped as potentlal ‘change by this meascrement. Therclore, a final point can be
measured with good sensitivity and a reaction process is monitored and the speed
of objective reaction can be adjusted.

ol other Appll
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Q(m//min} Re Rep
100 127 0. 0054
200 253 0.014
300 380 0.022
400 507 0. 081
500 634 0.039
600 760 0.047
700 887 0.056
800 1014 0,064
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Table 3 Calculating resultof 4f due to Eg,

Field Electric Particle Beat Frequency of | Sharp of
sample { voltage charge size frequency under d q/d di.
V(V] p/m[uC/g) dv [ m) Af(Hz] d=13[um) (%) | Figs.10~11
10 —1.94 9.1 ~57.4 3.3 =
50 4.56 8.4 587 1.2
P 100 3.68 9.2 1228 4.9 A
200 5,45 8.0 2567 1.0
300 4,43 9.0 3925 1.1 +
500 2.80 9.6 4704 1.9
30 —9.18 9.5 —006 5.2
50 - —10.21 9,5 --1680 4.6 A
A 100 —9.71 5.5 —3195 10.5
150 —9.71 9.2 —4495 3.8
200 —9.11 9.2 —5623 2.4 A
300 —3.61 9.3 —3415 2.6
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Fig. § Pore volume distribution of the cobalt
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Fip.§ The model of a color space,
L#  :lightness

+a¥* : red

+b* : vellow

¢*  : saturation

—ak : green
—b* : blue

Table 1 Color properties of microncapsulated cheome-yellow and unencapsulated one,
Initial After Weathering Test (for 70 Days).
Lx* a* b L ak b#* AL#* | 4a* A
Micreencapsulated Chrome-yellow 66,68 | —3.388 40.40 | 60,66 | —2.19 31.09 | —6.02 1.19) —9.31
Unencapsulated Chrome-yellow 67.72 | 18.45( 44,93 | 55,38 | 1Z2,47| 34.37 |—12.34] —5.98(—10.58
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Fig.) Amount of NH; adsorbed on sumples.
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