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Measurement of Descending Velocity of Particles within -
Two-dimensional Conical Moving Bed

BB FRR* RUE RIS

Kunic Shinohara Tosihide Murase

Abstract

In order to describe velocity profile of descending particles inside a conical moving bed,
colored tracer particles were dispersed and each tracer was pursued by means of a video
camera and a motion analyzer. Varying operational conditions, the descending velocity was
measured throughout the moving hed. As a result, the absolute value of the velocity increased
in the radial direction and the circumferential velocity became maximum in between the
central axis and the inclined wall. The radial velocity decreased with larger angle from the
axis. These experimental trends were expressed by assuming a sinusoidal variation of the
peripheral velocity and incorporating it into a continuity equation. Thus, the radial velocity
was given as a function of radius and inclination angle to yield combined descending velocity.
Taking into account the gap hetween experimental and calculated discharge rate due to vertical
wall friction, the multiplification of measured values by 2.5 resulted in satisfactory agreement.
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On the Meachanism and the Performance of a Spouted-Bed-Air-Filter

FTHE O @—* =Rk O BE™ KA b
Kenichi Ushiki Hirotaka Miki Hiroshi Ota
oA R OERE sk

Wataru Eguchi

Teruyuki Sato

Abstract

The influences of gas velocity and /or bed depth on the airborn particle filtration perfomance

of a spouted bed were examined. The measured results were compared with the predictions of

a numerical model, and the filtration mechanism was discussed. To discuss the mechanism more
exactly, the bed structure and the pressure distributions in a semi-circular -spouted bed were

meastited. The prediction model was updated based on the measured bed structural parameters,

and the predictions of the air-born particle concentration distributions were compared with the .

experimental resulls,
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Table1 Comparisons of the observed spout diameter with the predicted values
Bed Bed Radius of | Superficial Observed | Lefroy's Littman's Tanaka's
Particle height orifice gas velocity Dy Eq. W LB Eq.
(mm) (mm) (m/s) {mm) D (mm) Ds (mm) D, (mm)
Iron SB-19 50 10 0.17 10,0 15,4 —4,58 27.1
Iron 8B-10 100 15 3.3 19.8 15.4 8.0 27.1
Iron SB-g 160 ki 0,08 10.G 18,9 —4,58 25.2
Table ? Comparison of the observed maximum spoutabie bed depth with the predicted ones.
Bed Radius of | Superficial Observed | Lefroy’s ' | Merry's Tanaka's Yang’s
Particle orifice gas velocity Hy Eq. Eq. '® Eqg. @ Eq, &
(mm) {(m/s) (mm) Hpn (mm) Hm (mm) | Hn (mm) Hp (mm)
Iron SB-10 15 3.3 83 140 103 273 245 .
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Nomenclature

Cm = Cunningum’s correction factor (—)
Dy i bed diameter (m)

D. :diameter of a bed particle (m)

D, mist particle diameter (m)

D, : spout diameter (m}

E. :single collector efficiency due to Coulombic
force (=)

Ea : single collector efficiency due to diffusion(-—)

E. :single collector efficiency due to inertia {(—)

Fine : single collector efficiency due to interception
(=

Eic :single collector efficiency due to charged
collector image force (—)

Eie :single collector efficiency due to charged
mist particle image force (=)

g accerelation of gravity (m/s®)

G gravitational parameter (—)

Nia¢ : interceptional parameter {—)

H . bed height (m)

Hp : maximum spoutable bed height (m)

P. : pressure at the wall of a spout (Pa)

Pe : Peclet number (—)

Qac : charge per unit surface area of bed particle
(Coulomb/m?*)

Qp :charge on a mist particle {(Coulomb)

Re : Reynolds number (—)

St Stokes number (—)

u :superficial gas velocity (m/s)

Uo : lineargas velocity at orifice {m/s)

Umst : minimum fluidization velocity (m/s)

Ums @ minimum spoutable gas velecity (m/s)

Us :linear gas velocity in a spout (m/s}

vs : velocity of a bed particle (m/s)

z ! the ordinate (m)

¢ :local bed porosity {(—)

eg . dielectric constant of air

en : relative dieleciric constant of mist particle
(-

p i gas density (kg/m?*)

pe : density of bed particle (kg/m®)
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Electroless Plating on Powder

B WY Bl R Bk ERY KRR BB

#*Mitsuaki Hirota Yasutaka Kuriyama Michitaka Suzuki Toshic Oshima

Abstract

Electroless plating on powder surface was examined to renovate the characteristics of powder.
In the case of electroless plating on powder, the operating conditions such as the chemical
compositions of plating bath and the pre-treatments of powder are effected by the characteristics

of powder materials. However, the effects of the temperature of plating bath and the concentration -

of thiourea on the stahility of plating bath are not affected by the characteristics of powder
materials, That is, the temperature of plating bath at the electroless i:)lating on powder is lower
The stability of plating bath is effected by the concentration of
thiourea under the low bath temperature, and by the temperature of plating bath under the

than that on bulk materials.

high concentration of thiourea.

EERS

FHEWEEANE LT, BERAE~DOEESRA v 3280, BE~OESHA v 2BV TR, Ay
FHROMEIZ X - TS TITBESERR L - T A, LhL, A v FHOBRER L OF 4 REBED A

v FWOREIC LTSI W TR, BT0HEick s, @ERUERAE LR Tibh, BiE
DBV FLA N7 B~OFEEHES » 2 OBE L) LEGERECQE 5. BofkiEiky, BREMEWLE S

BF A RBRREOREL, ¥, FAREREOEV L XINROMEEMHR T 5,

1. #&

AR, LHESTC R 3HHAM~0ERL I M ik
<, BRSO RS i B 5 ATSE S SIC{T
bhTws, BETEOSTICRE T bk da{k
oW TOMERERICITHOhLT WD, LTk
OFRMmMBCEIC BT AR B RO IR R 5

il

O LR KRR LS SR T S
(F671-22 IE¥ETHT#F.2167)
Tel. (0792)66-1661
gt -y
(T674 HEMZRITE R 48)
Tel. (078)942-8800

— 99 —

O e LTHRESNTWA, BHEORE 2 1H
TEREELTa—F WIS, P e akhhe i
TR A B2 r L H RN R ER e TWE, & <
i, A/ I ANEO—ETEEA ) T a—Pa
BPREERCT & 2 =T vy S OWE I REL,
ERERHEE S, 4%, £HE~ORHEAET
5. LipL, ZORFELTETIHEL, ST LE
BB O BOMAEEIHRA D -2 D, FROES
O bETORERHE LY THE, FIT, -
TR, CRETRTbhTEREFGELRELY, T
B e FHc kAP0 —F ¢ LI ERAE, O
FEE LD, SngHoRER L TSR
TR IR D T BT EE, BT o

Z e



IR L A SRV ORERTEH S, BT, REOWkc
HLTH v S BRI, AN HOBELY bR v %
BOBEEMET L, # v % PciEnaiis Lig L
Toote, Lo L, SRUEHCHE L BRA AT biT
IoT, BrOBTF~O WEMF A v F5AHEE =7
B OB R D B R i BT
BRI o B LSk RV OBBIRTH %, T T
T, R TIR R O BB T S W A E,
Eo, WE~OMERA » FIZBNT, A v 5 EHIH
WF, RERRIEEROBEREI O W T OB
. -

9. BEBIUFE
ST iR EEM A v R EIT 2 BE, 80~00°C (g

oo Ay R A v RERT. UL, RUEE
TMEIC 2 o ¥ &21TH &, BEOERCILA ISR

A

[y

2
dddé e

o

1 Water bath 6 Thermo couple
2 Plating bath 7 Electric heater
3 Pump 8 Agitator

4 Tube 9 Heat controfler
5

Pump controller

Pig. 1 Schematic diagram of apparatus
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Table 1-1 Composition of Nickel plating bath for 8iC {320ml)

Chemicals

Concentration

Nickel (]I} Sulfate, Hexahydrate
N]SO4 . SHZO

32.9g/1 (0. 125mol/1)

DL-Malic Acid CyHO5
Succinic Acid Disodium Salt
CH,O4Na, » 6H,O

16, 8g/1 {0, 125mol/1)
33.8¢/1 (0. 125mol/1)

Thiourea CS(NH,),

.0~0, 75mg/!

Table | -? Reducing agent (80ml)

Sodium Phosphinate Monohydrate

318g/1 (3 mol/D
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Fig.4 SEM photographs of unground and ground mixtures.®
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{B) 60 min ground mixture
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Fig.5 DTA curves for a kaolinite-aluminum
hydroxide mixture with grinding time®
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Fig. 11 Optical photographs of sintered bodies.!®
{a) : 0 min, [B) : 15 min, (C} : 30 min, 0.1um
(D} : 60 min, (E}: 120 min
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1. BiROER

(1) BRMFEHCRE ShaKOESUE by BN
OKROBRE bo L VIR, bylbe Tho, HRILR
DB TR T, B IR
MRATPR ISR & 7 5, SRR OEIET L p
ST BB IS LR A A O, &% b, i C,
¥ ¢fTbiha,. C=r1T, b

(2.0 FikEEF A AL A T D SR
LA HIERLS W AR ER X U EHM R D 5,
WIS, BT A3, A - TR,
LA ERE Y, MR, K RET ORGSO
S Vi bAD, BRI RS, BRE, AR
FOFFHEVILE, 7, R LTHEwWDRS, %
H ORISR TEECRIEEENRIT L AR Th B
25, B e B - METTS R ZICR W TE L ORI
OmEPL LT HHENE CfThbh T,

FHBNTHELRFC 2>V TOME 2.

Q) EME T AR I (B %
HL, FRLBIEELTHS GO TRNESHEN A
&, Wb g ©FRL 100 i B LTI~ R
BREW, MLEALRIAER L, B 0B8R 47 iz
BT BT 4V (mfhg- A, HREmHE 45(m?/
kg-[E ) O &£ 0 REES L URERR o (m?/m?
SRV AR ORI R BT B,

) SRS ¥ oRmic /MO BEE R

* FAORER(T) (B No, 36 pp. 95~116 (1992))
e mp(I)ed s,
PRIBR A, TENLET AN
(T606-01 WA T ERE B AR
Tel, 075—781—2003 (B5)

Mgk R

Ryozo Toei

PEET DICBEY, $HBMSRE (nonplar surface)
ot E (hydrophobic surface) L RIS,
o TA® X 5 IS rE VRE LRy, Thickt
LT3 Y o A&l 7 b 3 i BRI DB O M
BTE—Av k&, EHHRE (polar surface)
FiniigiEsRm (hydrophilic surface) & IEdEh,
KAAEOSTE I {EET S,

(5.0 VR RCERR E SRR O = R X - A
ERiC - TET 3, MEFAORSIC L - TIERE
(reversible adsorption) LFER[NE3S (irreversible

~adsorption) &3 VTR (physical adsorption)

LAk TEE (chemical adsorption) o4y h sz &
Wb D, BRI A OMgE| ), SRR
FARE & & A5 RHEA R EL bR T, &
S ORHE T YIRS LIRS OBR—RTH
5,

(6.) WSk BIET 2 #Ticov T, Kelvin
o, M) k2 k 2 REE PRSI DB L i
BRI s0nm(=500A) I T 25&E L, SR
BA M EEE 2om BEECT, Wbk A YL
LR SRR B 5.

(1) BrxDEFLOBRS

(1.1.)  HHREE RS & B RO R R

fEHE PGB OERIC BT

(a.) FNELEHREEOSMRELER L, HE
LT e L T 5, e HITLO &R L EREHO
HE RO S AR 5.

(b o OFWEIEN T A 3 T 208, 1~323, 1K
DfElic s & WIASHE T, THE R (Co 3 W/
b)) PERBICERL CFRTR—HTRaha
ESE, WEACRY ARET A Y - S —Th B b
TE B,

(e} FAMFRE EHFOWNILAICB VT, $4
TRAERSRD [BETRESE | A&k, p, 0
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e oNTHEEZEN L TIERBOEHES b P
il =

(d.) EEOMILEEE » OMTLE R EE SRR
S B TIE SN BIESE, HILNODERBRE o 1T re=r
—hy L5,

~&u%mm¢éruﬁ%ém@mmT#ﬁﬁpr

REORE THD) ki) 2 AFERE v L VIEL
ORI Kelvin O CREN,

(bolbu) =exp{—2aM,/RT 0,7) )

R #AAEH 8.314]/malK, ¢: RKEk (dyne/
cm), My:koaFE 18g/mol, o, KOEE 1,08/
cm?® oy BEREE (cm)

AW r=r0 CTLESIL, 2O HEILEER
FE by LELVWERAEZERAICH T 5 BEICIL ro 0
Wi koERESEZ Y, PRy oRFIARTEHIZSH
B. feoToD by OLEHETRE r LTFOREIATHE
WL, LD RCEEHEBEELES A OREFST
BrrEmiagtabokns o0 [£5F8—B%5E
gl lcxaz kbt a.

{e.) BkiERmE FE R (hA E) kownTid
[BETHIRE] Bix MEB ez, NMErT py
URizhast [BHEHE] SEZsb0E T3,

(1.2.) REMGEIROMIR LR ERT X s FH

MREP I RE S5 kO RRIC IR L T RN

(@) BENERIZEO TEARITES L TRTER
EERr KSR PR HEk b LT B8 (I
#, FED +35.

(h.) BROMLET COAER @%ﬁ@% el il
PEEAREFAEL, Zhick s EREL S,

(e) FBAFNEEIRGS & ke Pl mE RO 24t
WAL LTRERBRIC L VBT 5.

(d)y BEEERKESEES| AN E D E LT,
Ak LCHEENT 5.

(e.) {(@) & (b)), (e & (d.) oBGITETHhEN
Fvrdg )l LT zE S %

(1) FERIAPEP ok aED 0 RBER T O R HE
LT BDT, FEERMEAEHC OV T IL T, (1) T
kRS, BEER J(kg/m?s) KR GE dC/dx
(kg-7k/kg-Efhm) LHEEE D(mi/s) ORTHET
FEAER (1)~ 2Hn3,

{(a) & (b)) Tk Jo=—ppD.dC/dx (1)
(e.) Ttk Jo=—p0:dC/dx (I
Q) vt i=—opDidn/dx (I
TR, EfRE LTOBEME S 13
Je=—ppDdC/dx p)
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Te=Tot Tt T (V)
ThY, Di=D,+DAD=D,+D, (VD)
THET. o FEESE O REEE (kg/m®) ThB,

D oBEMREE hehofs, W ESEE o
ELLTHke, BAMRELLY, TRzl ed sl
WEE (Bl BRI ) SR NSO B e
Briz XD, BARESRCE L B,

BN FERITIC BT 5 & KEORFMEIC oW T
F Rl '

8C/6t=0/0%(DHC/o%) (VI
CRAL, BRI L ORGSO b i,
SRR CfEE, ERREE TRIET 5.

(&) MPHOEESHCE L TRERCESHEE
L, $ENEESHEIA VIREARE Ay, BIRBRGE
0.5 R EE LA T IR IR BE & 0383 1"CEEE ¢ 0 —
BEEE SRS,

2. BIEBEEEH
2.1 BN

1. T (B EBESRE

g b BRI TEEE &R B E TR ()
FERMETT Lo LT 5, Pig. 38 RT X 5ic#k
MESRTE &35 oR ) & BACHESSTE £ 5o hPh CHIR DT
REL BB, HHERE ¢ HERER ¢ GRET) R
&h, P BERE, b1 T iohd sWRESET, ¢
i bl el E/kg-EE) ThHo

&
18
o &
it
(REET) (B T)
0 EnEsE 1 0 p !
( j'Jv /pw) =¢

() AR B () Bk e
GRIETAIFVDRTAE) GRHR, HEE)

Fig. 38 BE TR () HSms

2. BE THER & REE & Ok

BIHEOAIC BAT TR TN Z OB Lang-
muir OB TR BT 5 AR 2 S0 TEICEREL
THBHLEEZEW L0 TH 5, Fig. 3§ o7
Rt L5 E S TROERI BV TAR~DER ST
et LT Langmuir o B g O BIpg T 25 s+
&L LT, a# Langmuir B3 (R EERECR),
by BNEFAOEITE LT 3L, BiBlronT



EM 50

aipy =M./ My - (B-D
T My BEBOEESTYE, My & -1 Bo
BESTECH i Bioisd sEoy 1 b (BEITFOR
W) Ths. BERETOBEEY- MR M L
Tl

Fig. 3¢ BETHEBZBONEFAE

M=% My B-2)
SIESTH Ma i3
MAﬁ%ﬁMi B-9

BUFRE I EERE LT 558 1 BOS T lssl s i
- o TEFHEL, H2EU ETORSESTIIARERICEL
WEREBEROOT, H1EO a Bk T

G=m=a,=-=a, (B—4)
Mei=Msiando=(@1/ @) Malanp,)  (B-5)
c=a1/a, d=ap, 2Bk,
M_,=M39+i§ M;:Msﬁcméﬂ;
=M {1+ed/(1—¢))
(B—6)
My=3 iMy=cMyy 3 iCa,p)

=cMso<d§1¢"/d¢)=Mmc¢/<1~¢)2

B—7)
X B-—6) & (B—7) kv M, #ETaL,
Ma=Med/ {[(1—¢)(1—¢+ed)} (B—8)

Po BETIFREE b 170 5 LERESR Z ¥, WESTFH
My BBIRALE 50T, ¢ GIEREESE (=0/p) b
b,
arlrfl/lbs : (B—9)
WEED qper, WA TRBEEERE d. 2358, &
(B—8) ix
IRET=8mc/ {1~ 3 (1—g+cp)} (B—10)
b, Zhdt BET Reiih s,
q St ¢ OEBHHG: b, ¢/{q{l—¢)) %o kDT
AR 3L, BRH U (@ue), EROSEIL (c— D /dme
LD, gu & ek bho,

M, ENE~OBHATEETSL,
M9=Ms'—Mu=Msac¢/(1‘_¢) (B—ll)
REORWEY A Mo LTEHS P Tna
HEBET b LEWER 0, ¥ Fig. 0 iTrid k)
kcﬁ%’ﬁa_&:,

- I -

-3
o
v

N N
Fig. 0 HoHHEESE 6, OBNAX
6& =M53/MS=QB/QM=C¢'/ (.1 — ¢+c¢’) (Bmlz)

LU, 0, LABEES TSR ¢ PERSHhD. &

7.
0/ 0:=1/0n (B—13)

THDH, FeLWHER dper L ¢ OIS B-10)
L {(B—i2) B

g/dper=1—¢ (B
¥ 0 E2WER L BT RBRERD I gpar/0n
TEETS L,
g./0=1—¢ (B—15)
THREND.

k7 A < 3t A (REMEEE 05 ¢ 1. 38 % 10%kg/m?,
ATERRER & 0 0.59) TV, 303, 1K TiAL: HoBE
FERE &5 AR e RS T Fig. 41 iRl
¢<0.4 DEEL L LT, HOTBRESE C, 1 H
B ¢ #EDTBETRIZL VB LERFRLE L
HEr Lz, BET R0MEK ¢=0~05 TH®TX
W—E ERTA ¢ BREIRBERELMN, ¢ A
LS B & C DERMIRIIT s Rdnidh 5.
o T g BREL LD L BEADKD L ELDD
PEETHAD, BEIOWETORAE CH 1043 T
B 5B, PWHIEE OWORIE CF o & L, E0fERD. 407,
EifP OHERE L & bz ticat-es,

3. BET T35 - BEUEEAR 03T
BRI IR P DD Fipar T TOWAE

BT B, BBOR, FEOKSIER b bEVE

¢ OEE, BEHOFRAORER Fig. 2 0k ik
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HMERSUE ¢ (=p,/p,)
(p, | B&UE, p,* 3031 K OROHGESIT )

Pig. 41 BAFSRMim w7 4 3 -l
A (308, 1K) (EOR{E & HEEM)

r3 < ¥y

Fig. {2 #BKE b, TOERETHORAREEF L

%%, by TR LT 72 XD REVWREONBEICITEX
o WERATEET B, Z DBEAE BET OBRARE
LT, 1 XDREWEEOLETNE S, LT3 L, B
MICHE L TWSE ¢, iR EEE S L LT

da=45E7Ss/ St {B—16)
geer B (B—10) moHRD LS,
AR DES hy i
h=aprr/owS: (B—17)

THESLE,
r=ry OBE, ro=ra—hy ELT, TOERKMO
Kelvin @0 r=r, L7 55 1o OLEBICROURS
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BFEZ D, %4E 7, DHILITRATS D BT E T A,
re & DS REE ry RV TRYMAHAIE & v,
ry MTOBETICRT SN2 EigkE L 20 3ES
b
q{':pw(vf_ Vﬂ): S.i':St_Sa . (B*].B)
FLTRD BhE, Vi SEmass V, i1 n BT
HFZLDERTH 5. 2B g o
 g=dota (B—19)
TR 7 OEMEO Ly O & B RACREBOZE
it Fig. 43 o roicEr 5.

pv3 < pvz < ij

ho < ho roERODER B
EqilES Fiwid W P
HRaigd

Tig. 43 348 7 OBWEORARET 7

4. BEESALERSHV L LEEH S oflle

3. Ttk OB BRECO ZEPEFE L IE
I 23R b % I LB 4 & B ol b ZE AT & 1
FERE TN b ORTEENSETH S,

(8.) SRR @ WREERO B (77.4K) wisid
DEFRM A O KRB, BMUNTE 4Py 720 Wb &g 2
ZERBDIET LR 4 SO0 L CIRE AR
x5, TORDRZAETHA LS R ER TS
ST BT SEEEEES hy O X5 EbE g,
L, dpy 12 Kelvin 3Mic 1 0 S+ 2 B8 84E 4r 1z
EENDERARREOWAE 40 Tith b p,dV Oficis
L, ZoEzr iRl UC & icdlds 4V 2315
LR miig e 5. AV ioxbt o kg 49
2T AfERE T v ERWT AV/4S=r,/2 b3k
o, ZhEREKEFLAEL UEEOREETORM
ffE Bkl Ve & S 25, BEEicon
Tkt Dollimore-Heal @5 28& { Fvvbh, STRE
B HEEOCH & B TRALTNE. L okk T
S LR BE, BB FHERKE { WBHD b IE
TEir SR R RS — L B,

LORELFEBEEASET, rH VY RS o
MEgE 2 SEENHRI A TN A,

(b)) RSB | (L) po=20 cOs /7 TFERBE
BB | ARkRIc A CEINE R AR EEAT B 5
T 5, KEOFRMEANIHEORESP T 482 dyne/cm



THREFE ST L, BE L OBERLA ¢ 1T 138~
140° wdh 5. Mz BEAEAEOHBER~D BEER
Br& Vabinr & S oERBRERES, EAEAD
LR 4000 K)ET r=0nm REFCHIECELY, B
ETHBEEE b T o2 b 5. et —F—LE
EHEHASE Ty V, 3 S ofife 2 35EER
HIREhTWa, ZOFBRIEECHRSHES O TR
 HEEICAETLE 2R B L 0T h B MBI S SRS
TRV LILE L TRAETE 5.

(a.) & (b)) OFERTTEN . OBGEL L KDDL LD
ThoHH, 2 ONDMETG Y BW—E fm T RS
b H SNREFTI~NBRBEIT R L LHEW,

E7c Vi Ly S GEREED R0 s4bic, BHETR
VileoWTik V7 2 A =& ~fFed, RKE—V T L
EREMRLSE, SikconTh BET bkt sl—
BREFEFLROLFEDLHS, ZOXHELTR
wiEk (a), (b)) OREEO Mgz s 2053
BEWRIO~20FICHREZ L bd 5,

5. SR LT A OREE

FEE T P aBh A CFREER 29, 2. iREER) 2o
WAL 5o THITLAM & BRBZERRASI b Lhsm &t
BLT Fig, 44 iopUle, S8 SIHIHITLIC > Thy
A R RAREERIC & D Bk & A Fic oW C kiR
i L 5P HE OE L 3 FLEREIC oW TS
BEC—3 L, Z Bkt 50nm AL 100am & o
FrEELFLTRD, EREHEOWS % T 0L
BENBROETETEBAKROEFRIZE LY, Lk
FEB TR S RN L.,

ZOFEEES b, o EEEHRI L Wi Fig
4 BT, REESE ¢ L TEEEE ¢ £ LTH
EOFMOBRSEE g #Rpa LB TES, Fig Mo
it 7 oEE Kelvin oFME R T HREEE ¢(=

3N
T F
- 4 3
Vr—4.28><105mz/kg |
S=130X107°m kg

ERTERERE v
ERLFEERIL S8t

] 2 5
EMELE - ()

Fig. 44 SIRZEMEEHLE b Rt
(FEfT A3 F3tlshA )

Poite) WEEHL, #p, wonTo V, S »heE(B—
B)~(B—18) ItkY ¢, qr &, R(B—19) 5 ¢
wR B, Kb g DEEEAR C ORBICEL Fig.
41 RicHEEE LTFRLE, ERESREDTIL—
#T 5, Fig. 5 cRlRLHE» RO G L G &

fol
L

I
0.4 —C%G
T 3 Bk

a3 {303.1K) N
&
i
|
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&
o 02 i
Fin
¥
{ - i
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HEESIE 08, =¢-

Fig, 45 HfLESEE C, LEHEE O
(C*=0.43, Ceo*=0.407)

FHRIZTR L, ¢9=0,5 TEBESIRL % D £ 0t
T G BEEBICRZ <Ry C i@t s, £l
EHEREDN ¢0>0.95 TRELBLRTOR, KELE
Fhb =10 & FOEETROMASERZY, 0%
& 50,95 FREFIC 7L - C fHTLE b OREES BRI
Bl ThD. fto TZOMBORKTRIIS RicgkR
C¥1X 0,43 123 L, Wk o Bl CFep 120407 15
s,

1.(L) Broxfrogzl (1.2 SRR
LR RERIT L A RIRICTR LicRkic L D Tk
DR, RIER, RST, Ao 3HORINEER
b UTRAIF I BT Tk L £ ORI o Tk s,
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2.2 ﬁ%H?LF\]EWé‘L?oU%?k%ﬁﬁmrﬁié}ﬁn
(S ¥ 2 0
F(A—ID), (A~18) BLU(A~15) IT X DAEKD
BEIANRD bW e, BRTROTET 556 D2
DEEE (1-C/09 LB bR (A—1D EERLT

= oy G ay dC
Jo=--ps(My/ p) Q{1 C/C*)d_mid_gd_x

— ac
= PbDv ax (9

QG (A—8) TEZLNENE

B )

= Mopey_cyony b dby
= Mgq1-cron e e i

B bR bhE. oy FHEO REEE (kg/mf) Tl
OEBTATIA 4.3 1. KBELEZEAL TS,
HETOMBEYELZ D LARBIOHLOBIANTHE00

BEEEE (A—8) KBEWT py=p, T35

s dpy_ _p ab

Ju= F(Dkva+—pu) g dx! {81]
7L Py #x Knudseu JEELE $hRERHO BRERED
fickhs iR L & (kg/mZS) TERLL, ZEREic
DV TEERHT & Rz &

u —aprﬂ'g (Dkue+ ‘b”)( Cc*)%%xc

D 0

D,= —%(Dkuﬁ 15”)( g“)% e
Thx b,

B & b BER ORI E b BE PR
RS TR L T 0 5 O TRERKOIER T & BT
HEOSER LD EEL RS, [F - B o
COHEET o), BEAO EEREO £0IS T RE
RO 0K HEET AR, WEEN S L 1050 Tk
5. HEEOZWEA fﬁisf:-wiw; < R B ES
AT 2E0B8Er K&k By, ZomE

‘(blockage effect) k’)l{\'{“@ﬁiﬁm}iﬁﬁmc i)

2.3 MFLAMEMRESTFOROERICLSH
L)

1. FHEnLHE

(1.) Random Hopping Model  shminigo
WL & 25 Th B R 2 g Tollie 7 ik

fa} Hydrodynamic Model4®

(b} Mechanistic Hopping Models)

{¢} Random Hopping Modeli®
Bha. TR oW TERA ORI & piic L

TS, 20 F BRI L YRR L

THEL, BTEQT REL» S BREOE Al JIFk
random hopping UT#HE)4 5 4@, Higashi &
HEENEO ST RESTOREHERNE & &
B, WAEWS bRIEESTORE RICB 5 IR
PEBETD IV Lol BIR® BBESTO
hopping #KiE# Fig. 46 O L bicRLin, BEFTFO
ToEing E(&]/mol), WEREOT ALY -1y v—
& B, WESTOROEHO=IANF & RT(RH
REH, TiHEE) LT5EL, ZhbORAIEDED
DFEWEET B,

W
Fig, 48 WESTOF v w7 OB

(1) E,<E,: Rz b,

(2) E<CRT.“2WTERE"E UTEHET 5.

(3) E.>E>RT: Wi e B8 L CRmikmase

Z B,

CDBAEE S TOT R AT — B B B, OBY
R A hop T5 2 2MRTE, ESE, B&ici
WBENEE S, £ $o78 R EREEcRE

B4 T (SNBSS T) A hopping FEETH 5.
BE THERGOE TR~ L 5 105 1 oo e g igs
W Eap CHET A 2 RELLO AT b o IR
FMPICE LWL By R0 R 5,

(2.) BHSTORGEEER

(a) #1BREHATOTHHEER 7

FFR R v THEREITBELEZO mAAX -4
i FoalE) 1

Foo(E)=(1/RT)e 5T (C—-D

B B TICIE T 5 LA <, 1

to=tl,  Fool EYAE/ oo (BN

=1,o(1—¢~Ea0/RTY /(g Eso/RT — g~ Eac/RT)
(C—2
BFEoRELEOSTOThERT. By HELBOA
V¥ -z i - ThB.
(b)) 2@ EoRH T OTEEERE o
TsaTsty FooSs=Feor Baa— By (FEIEEED, B
— Ly OREEELS L,
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) (— 31') Ta (b)

(1—fetbeTy

w&m,&w

o ge I—ea 7 () 051y

Fig, 4] FEHTOR» © Y IHR

ty=15{1—e—Esl/RT} [ (g—Esl/RT —g—Eal/RT)
(C—3)
W L 2 B LoAT-ERT

(e.) 2@ OMIGHERE «

T hopping 25T 5L Fig. 41 4R
FIREET 5. KA b4 THRREMmCTSE LSS Uk
BOEORTRRBET B A BOWFEBELET
DEEEFHE &R B 0T, FREREEACL T
L2BHSTFOTERERE « RS &,

T= (1—35)270-{— (l_ﬂe) Gefa'i'ge(l_ﬁe) TI+H§TI
=rp{l 0. (1~11/70)} (C—4)
0, & Fig. 40 3% (B—12), (B—138) {oR Lz W
MORENEBRTH S,

(3.0 SEmikHEEm

FFILRGT X 5B BN /;(mol/m?s) i1 0, DA E
W & 5 BA I RmERE D ”(ma/S) LT%
&, 0, DEZENDL

j.s‘: “PbQ'mDs”dat/dx (C _5)
THExbhA. o BERAEE (ke/m®), ¢.: B4
TERER (mol/kg-BiE) Ths., D/ HIRFEg
F random walk W E{ERE LT, Einstein PR

Ds”= ciaz/r (C *6)
LD, O R ROMRMARTE & Lo BHEEL T
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Table. 3 Equations of fluid motion for
turbulent flow
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Preparation of Fine Metallic and Ceramic
Particles by the Wire Explosion Method
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Table 2 SREM LR (%)

oM Ni Mn Cu Mo ‘ G l Fe
i I — | 0.40 | Q.85 | — | — | 0.07 b5
Fe~ 509 Ni 49,927 0.62 | 016 | — | — | 0.005 | F
A5 A= 47.64 | 0.46 | 0.09 | — | — | 0.05 7
T8 1 A 77.98 | 0.63 | 0,08 | £.79 3.98 0,035 | 7
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@ o | ) | EEmm) | REEE V) | =xaw-m(o)
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Al-5, 25651 <0.1 1.6 7.0~9,5 0.51~0.95
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