gy



“Y B 205 W FI 50 4 (1975) B F B

[% E "%‘] %}@&ﬁ[ﬁj— ........................................................................... |:|:|J|| ﬁz e (2)
‘B WFICLET
“ﬂg}ﬁ‘_‘” ;ﬁ‘}:[ﬁ:@%é@ ........................... o % oM A % FHT Ej: ______ (3)
€ #£] BDEOEMRELBEYHE
B AEERNIE_EOFERE R RO P Ay
ZHETER X 2T oD ED Hip—re % 0 B Ok ¥ g m—-- (1)
[E SRR E A O FERIE e oM k= FFEH R (11D
ﬁ?ﬁi&%ﬁ;%ﬁ .......................................... B OE HE i Kk o %571\ [ié—- ...... (21)
gj}{;i&%,&&%[:&ﬁﬁﬁ ................................. OB OKF Oy ko= ?_;EE e (33)
YRR SO EAERE oo ESICO A A B S v ST (39)
F R ER
[ £ 3 &) HEIB BT 2B E0RES L Ui
*ﬁ?@a)%ﬁ]ﬁ_ .......................................... =1 H 4z 2 W BRE- (49)
N #—
I HE
(€507 = = W 1 1) [P S = i e W N [ (R PR AT A e
[ S R R A A RS R AR RS JL M F -3 EE[ LP ﬁrﬁt ...... (55)
wmE A
HH Al
[BF R 5] HHEDBEmAREREIC DU T  woE K fEE O (62)
W Ea e e
[BF 92 8 &) HORLTREREC E B0 O T-E— 2 o b
72BN S REREIEOEEIC DT o k¢ JUB =R (70)
Wik B
(BB E] »R¥—F 1257 8ot EE
L T EE O DU T oM To% ko B OHH--- (81)
iy o *x ¥ BE @B
KHE #H5
(BFEB/E] 7r—berefvioEiEafinEEoR
{}F%JQCF%G)'EE‘HAE ....................................... K OB O i ko M:Fé% ;ﬁﬁt ...... {91)
VN v
(B 3 &) AERENZESE ‘v hr—F F71 ¥
DS 0 m e ot NS SR B Y BB AT E R RN R (59)
I SoHE
[FRERE] =V=xrd—- 74 —Fic L HEEREDS
*F& ............................................................ # 5] * 20 {Eﬂ ml]« ...... (105)
P T
MH A
(& ] HETRUHEE (BE2[E) e - S S - e (110)
(R 7 48 4] {RiEBT—Y v Ly 7 R IMTD0 T WA | & IR FIER-----(115)
OBk T2 REER B B
[2EEBH] FRAHLABOEEIC DL T oM o%oHE k¥ FU O (121)
oM I % ko bW ORE
[Z2E&EH] WOEELTA FORESFIR e T Koo B R (127)



€5 Bl BB R BB KGO FISEEERSIC

gﬁ?’%ﬁ%ﬁﬁﬁﬁ ............................................. I B OB ko= ﬁ‘ﬁl‘j _‘LE;.:'E(135)
(25 &M BmBREols BB AWEH T Fe (14
[EiRn D D R e A R FAI S
- 2 R T T I TI T I TR T 3 %:fﬂiﬁ‘?/z ......
JTpPyy—= W g om T Ed K (151)
) o
BREBA] B & Mol 1l 8 T B ‘Lg‘?ﬂ'%é:‘f% ...... (155)
[= 2 — 2] Hfhm o s WomoM % T AR (158)
TR T TT Em o R e e ey ey e R e e (160)
[Z =2 =2 GhipROM SYDD/ARRYS PR~ A s (32)
BEMEL R P AR D
— 5O ERHE BT SRR L 0 — (98)
| EEPEMAER 7 Lo s R CRFTRUITY DEIFE o (109)
B T Y e e (126)
Original Reports:
e Mixing and Segregation of the Solid Particles in the Fluidized:r e, (49)
Bed--Contribution of Bubbleg—erminn. Y. Sano, K. Inolsume
and I Akiba
¢ Fluid-to-particle Heat Transfer in Air-Fluidized Beds «»oovorveeerens 1. Tanaka, H. shinchara-- (56}
and N. Yoshihara
e Adhesive Strength of Powder on a Plane Wall-eornisnnan K. Shinohara. e (82)
and Y, Hanasaki
¢ Effect of Dipole Moment of Liquids and Evaporated Matal on e 7o)
Single Particle Crushing - orannnn i annnniennn, 5. Yashima and F. Saito
e On the Collection Efficiency of a Cascade Impactor: o, (82)
—Effect of the Siriking and Rebound Phenomena—-«:-r-eoimieeieins T. Jyotaki, N. Hayano
and N, Harada
¢ Development of a Continuous Solid Particles Supplier withe e, (92)
Constant Flow Rate tsing FLO-TRON: i, M. Sato and 'T. Yano
¢ The Characteristics of New Dryer “ESCALATE DRYER” «rervecriciriniiininn (100)
with Fluidized Bad, seesetrretiiiniiis i s e T. Yokoyamal . Nakagawa
and N. Kaya
e Dispersion of Agglomerated Powders by Ejector Feeder ooy (108)
------------ H. Watanabe, T. Matsuno

and Y. Nakada

€] 1 KRBSER s YT/ v e Dy rdisnRrny— (CP30-20)
(B Es b Bl s h T ET)



W e AoE T

s i

Uzo Nakagaws

A ] i, AERTOEEA- TSR
Eofr, 2O HWENERCRETHTEERCSHE
M e Th B8, FOREBRBROMRTB LA
<, B BERIEO SR E SRS T AT e T T, &
sEoy A MICROMRITICS ic38Bb L b o L
o TS, BEOEHEE CETERMERH L2, %
HTEEERE TR B D T, %
OREMERY, VRN, B TR L 0 ABoSEER
B LABE TR BRESRAIRE T 5, BRI

SRS MR T 2SI R L O\ BITRS, BFE
AHERHL Lo TERLESTEH -, Thb0HE
DOfEEINC S By & LESERNL 2w B0 TioaaEi
WAL, RN L e B iEm L TELe
BN MR O T AR OB E T, fRE TR
Wi, BROBRTRYET- TN th 5,

FAE Z 2205 0¥TESEEE LT, Bl
owrﬁﬁbkwﬁﬁm@cfma.ﬁmkwﬁﬁw
Vi, TEEREIBRUBL TS B RBVE R L T DR R Ak
THRETH-TC, ROMGETRCETEEL 2R

T, OB LICFFT O RETLD. m%I'

L BAOTRITNARBETH D, FRigEBES

Mﬁﬁbk%ﬁm%t6¢Kﬁ<7%6§5ﬁﬁf%%
A, Lisiz, ZOBRCEEE Ln s LT,
WERIFREN S bR TR S, Tk, B
Tdiits 5 2 LT, £ BEAkbic b - T, W
TR, LA EREE S SHEHERNCS S
PSS S 2 LR S AE AL, BRI
O E TREOBEIHC SRS ES 5, 0
T OEE b IR SmA T 2. B0 T
W b EROBOBRERAE TS T L b, B A
WeEB0Ho O LT R s FMich B LT X

H

&

., TE, BEfiSAROSBORRE »E0Eb & R
RLT, BRI BENAEEET L9210 T,
LRS- SE B AT RTRE T B L B, R L
BWIES D LpkEET S, L LHEORTFConT
ORI D TEFCH ), AMOHERO L Hic—
BLRWES 5§, BRI 3 BN TS Th
=T, THEETS - LR TERW. —FhEEsho
LRSI L RRERTHL T LRGN, Lk
KRLIITRERR S OFHEDOChH 2, Wiecibom
TR Y I LR CTFRIL AR, B,
FE ST L3 L noTh Iv, BEThE,
BAT TOME L FOFERE E Ofic B fo L
BfRDsEh = T, WIERIEL HikoBlEsRT LoT
B, WERHZ DERBRICH o EETE S, Lk
LABRI R EnERTE 9 L +5,. AHobBRL 5
HEEZ NG, FEAFERGKE L TEDRTHE S
FAFT v PHRNE E S b HROPIE A S b, AR
PEECAOERELT, HRCHE-T, 2vwiXbd
BRERDEAT, BELTE-b00LHCHS.
FRTEWOR, R R ShiconwTBEBLX
5. RESTEOESL, AMOLRcR, BE:AE
BL, $ERLeBELD, TR JBEEA0HE
BlizBEs L 0OREWA, fas0amBsErts. ohd
Fid BRI 24T, cheaBSkL k52w
A2, BEEIEAR A TRIEE Gy, Thic b
B, TOEPTFHEELTAOEHRLEEBLLS
LR B ORABOERTES, FhTEREOEI
FERE->C EAEER RS, ARNTh TN BAEY
REEFDTA b DL BAARTH - DT HEEN
ZVnEWBRBETHS, chbERE O EEL
TEREATEPES L b0 Th s, AL EL bh

b o




Fo AL A DB DI I 5 R & O T,
HHEOEMFEEOEAO ST CESEL R, ER
DHEFHRTE DI, chidgozt e
Wl om{HPLALTHE, LML, ZhEEET
2HEMOE L b —BAic g L, chiriiefio
WAERER b 2T, L BEMEOEREREL T,
THEMAYT, 0BT 2 LAED

MK L FRS
(T608 MEHARRETHGHEITR)

Ao BT bhdis b,

B0 FIERIC R DERE Th D, HRoBE
I U CHRER b BRE T A0 FER BESh TN
%, iz Comminution 2WHEERHE., ZThEil
LR bR L TS 18 798, Rkl
EbWAERET, —EEEBETEY, —REHNTHE. FH
WICEEL DD, CHLEEOWELER RIS b
#a, LU HARESRE LTHEL, ThaNgmkiek s
e OB R SO TRTIUEE B,

“BRRT AFCIET

‘C% %ﬁ-‘:” %?g

W BERPTHT S C20B Hinh B2 5 Thd, M
R B R S Y o+ Chiciilf e E T
ZbNHNEEOREIE b b, BRek—BiR Lk
BEPRFTEF I LEHHREEM Lotk T
LEF LWL EThS,

206ERHT & W R IEELASED TR O SR B TR LR O
boje. BHATOED fiE S RO FHETH o
L, 1B~3BETRERLTWLET 2o, B
B3R L 2 FEM T R A RFIEEELTW B, B
ARoGFEEER SREET T b, FAREERPEM
baawEE, PV P L R, S TOTEI R
HENOR4FTholr, o LES L HRERD
PBTTFE& Y “Micromeritists in U.S A" LA ST
7o, iiﬁ}fzfiwlﬂjiﬁ{%& Micromeritist L \vd @i d Wb
T ek B Th 5, WHESVE-THB L, ENE
L TR o0 PpaEl B o0 R Em B ifinsg
$T, Ao THERIRBE AR, S AT 3
LDl {BXTHB -—oHhle 5. S5 15

# LT K 5 T A A R 5 T 2
(F063 FLIRTLEISRE S T H)
Tel 011—7i1—2111

No. 20 (1978) —_

E D' XA

SEIC L T

Tatsuo Tanaka

TN REEORROBHE B2 H~38ds. T
ORISR & 2 T—BREREROTES, 2EXD
EOF LI - TERRERTH, 195
BHEP LN TP LY Lrlns s, LHbEGELT
WIEENS LTS, dERE b FD eSS LE T
DHBEEGOTHB, DNE LMY MO — Y b
Lic{ haMdch s,

B R BB dh Lk, FRUMESER 1 4R
RUES, BilLnisil, TLCsiil-Te
< BB WILRIEE e b R BT L T -

COREOCEL, 20X 5 A{HENOLEOSERTE D, M

WHRE L, FE0ER 2D, B v hicEBEL
THHE L2252, ZhAKELENILDTHEH,
BAEENE T o DBk A Lk 38E Rose
PURPHE P o Rumpf #i2 (58) Ln opks
b QMU R LD TR L R WETh o 205, &
PRELEREEBENTEHFLBIRFVLH SR
THBRETHS, B2ALL 2B LRESREZ LT
BT L,

Wi R ARSI A Ch By, IR
DEFMTHEEL 2255 L 9 THB, £LT "B
RESL{AEDEBOoE SR ZBLEE TN,



R DBALRIE & BtE

By 4k Wy v koo 3
BRI, AMICHETE LS ko DE B S

Some problems on the measuring methods of powder properties

and characteristics.

1. BHEHEENETESOMN?

BEOEE——F 0TS T TR « B - B

Bikd b b BT CHEN, FOMENFEEICEE
LTh, eSO lERFERFv TR bBEEEh,
HwbhTETws, fladesfs (banikEm) »»
FO-—ETh D, WO TR ETARS
T, PEEREASHSE R Y, 1T 100 SR
HBELoTnag,

L& LEHRO WA NAREEeWAH NS REHAT B
FRC ST BT, RO BERSEERTN
CHIE L, TENeBRCORER R EHR O - L by
IR TR L BRI X 5 B LB 0NERR
ik L B, WERET LS, T ISR LER
TWNODTRARPA 5D,

FOSmBRY Gk, Jordanl), Larsen®) i~ m
BROMHEE AIRLES & Lo, 1Elto %
JHELE LT 3E e Bnflchai, ZoEic sk
Rumpl &5 « BEAEH U E b TRENRR
D LT B L, Kordecki-Orr $E0EET ER
a2 T a®), L LRSI AR S R LT
Iofedik, F4vo H Kropp @, ffb 19604EH M
BEEOIEREARBERLIITHTHTE, 19674EFICIE
F—l ) DI FE LD BCE-TWAES, Y¥xho
Deryagin-Zimon OfEIES CoOEHM S bhbh
G HIE-oE LY, Zimon O FOEERRETTN
58 EREICHE, 7 # 0 ho Jenikei Mfilo Howtactor
DEL RHBHLTHDE?, (Carr & flowability o2
TR THERERTHASLY) 25 LThB L, 1060

* AT RKBELEE
(T464 &HBHCHEERENT
Tel 052-781-5111 3377

thER ¥

GenH Jimbo

FEEEESALEI~LERENS Lo, BETEILL -
TEIBEOWLY, Bl WL B o b2t
G, BEOPHERIThE L Sichon ]l FokE
flEib B & ST, e oRERE, MEESRHTEL X
Sichsn ] F50alNicbeEED, BRI
CEEA~%E D ADBLERG D Th 5,

TR BIRIT IR, O & bic 4 OBt
Wb FOREEAER SN, MEEERERSN, %
ERRANEREPEEENTER, STHLT, B
Bz bR E ek 5, ZH5widkizonwTo
HELEF—F OB X, RELTRETSEEN
BURBLEDES R, WoEL LY, BiEotttL
WELOE ERBTH-CTER, VR ADEDS SR,
FBEHRDPoTELLLE, BEEBERTNE I 8
koS DERRL T {2 bR, ROBHREIERTZED 2
o PR L TRER O TRk L S,

2. mEMEOREROPT, Enl—FT<
NTHWHOM?

F T CO1EES b ORI R IL OIS RS

EEINE, BETOEA LV TEnnREET LN -

PREEZNTVB Lo TLBETRARY, DT
FEERPEEEL T b WnDES 5,

ZOREWZET AELL, BECL IS B The
BHRIEL, BEEOFRERSRW bnozbizh
%, PR X 5 it o iR, ERETh
OEFENE DO EEM L TRWS D, BAEERCRNS
hoTn B FROS T B ROz ) RN FHD
STHEERALLOT, FREELI—ELLSELT
R PEEESABRES L TE TN Th T,
EHns AET, EOBREO—#EERb - TR
BB, O ERTIEEAY JESER I BT
3.

— 4 — ¥ i



&1 AEOBEPAEIEEY

— e R ZR kit —
u ATV X IR OJBENE (Figs)
5 (Fig1, o) EEEE-P&) R )
% CHFH (Figl, b) (R, R
OB LAMA (Flgz)  OWRH AN (Figt) REA
[\ Camome = IS
" ;g i) gy
BR KAt OTRERL NI 3 Lk
o % 5 L ARA AN LEKHR: Lo
o OFlowfactor i w Qi (m'ﬂfﬁd\? v
oA (Jenike) * OB 4 A
~ CHE R Lk OmEES ™ OStickiness i (Fig—5)
ORI (T HRihE)
o OMREMILLE" (EMREMR) ODustability &
Cf i {Andreasen SEHEEE) ™
5 CDispersability 3
onmt T em
O
Ot
OPowder ~-testorj®:
{carr D FHEE)
W E TR ER OO & O E AL IR L o ABEA VicownTiE, oML SRy,
2 FPEEOBER
BEoREE—  REEoPErEEa Sl AL
A (RMEE Y B 1 S Nir.p.m)
/(RS w (PR ) ol G e £
R ) e
RO E R e
S mEEMaes
ue }}—% IS T 55 }4" e 1 -—"
R
Z Ol
e

FAS- B0 SUREE N T A ALY
AR

AT
(T} @
E

a @A7F Y vy A3 A

RRERHCT
(bHEFHE  (Schubert)
1 BET- R Ak

Fig. 1

No. 20 (3975)

&) I

Pig. 2 misrifiEkora
e REHE
LB AiE
A AT Az

Wik

A
itep v Ve

Fig. 3 BHIBOLIIR 0 WL

FEED

Uzﬁ{ub

AMbY o g

Fig. { & A W ik



ALYy
BiaAlwb \ A
Bl IV

Clayyh A
Diy-vy PomiEE
{7n
. ;?$) c Q C QIFIF—s—
e - pN
_ Fieog L 2 4 CiANYb
17 D GiF—vs P
47
FS% < gg (@%
ol o ”
E 1 FH ’
o / 4 _Ii:?%ﬂﬁ 5:2_ (b)
@ (@)

(a)
PFig. § MTFHHED 16 (fowability tester)?8) (a)dfksd, (b)EERT

oL b RIEFEOECE, J{EENRAHEL HT, BIEHRLSATRIE b 5> T aRbT

T Table 1 ®X 5w THE, Frihboiy 5, —FHMAEE LORBELEZ X5 @O
M DR S Table 21255 LT o, EANERETES 5. —A% Pig.6 wrt ko,

STHAREEERIET A O, R 0ERE FRIEWSTE L 2T AID | ko gL
HIOkD CHBMND, BTz RS T SRR, 7ol s 2O bEREEOME Fig 7 i

W, Ui LRGS0 o v ipERERE, 521585

BRI T B IR Bivie BB T, —fiikat 1o B 7 A1
i TEORH R LI D, M0 F— 5 kDR | % Rz
—— R
R CERY, FNTCLWHEHZOTCHD, T CEE 5 ol o 18401‘?1:1’(“53\%1:'&
HREE L, E0b Lk SRR L O E L 5 O 2280rom TR
PG X5 2 LT, WICHE2B X 5 20 LU tH 2wl 4 2780cpm TS RER
BT ofeiedin, EEEZY RY w LTWHOMRE by
BIEEOTRE W5 & LA TE L5, 2r
B, PREsEonHlEREe T, i 0 L s
RS b2, HAES 2 SRS L R A B 0 0.005 0.1 0.015
sBEF, f{dyne)
DCHE.
Fig. § Bidkic L 2EEHE LA
. ESLTHWABNWALHER, NenikR 200 :
ERTOEEIM?

BPEOHEEIABNE NI bD—2% Lo THTY
EENZ-oF VIE-THBLOTRENL, BiEOE
HHWAEWSThHErD, AERREHEECR AT
HIELCADZERTELRELEDD TR, £-<
DFERHETES L L TN ANSREEF R el
BOREETHS, PLTIOL D REEYREOEE
b, EREERZENE RS EoRBEOES L, B NGNE S0%E o5y
= FeRIT 1 B MERIRIE 2 —B LAY OTH or .
B, CHARRTES 5, BXBNAERE LT, 9 P 1 6 8 1 12
WDLSRIDEHTBELBTELS, OB ()

(1) —BMHRACHETH, RisihoThiERns Fig. 7 & 3 F L@l 1 4

— 6 — 7 2

(m/s)

B




e
510 F
i ThEAR
8 —TASAE
(30%)
167 ; /
" SRF—- 4
- ﬁﬁ(Nz}l’
5107 7
L BT a
o~ e A
B I~ i
,.Q N i
= L WM &+
o — SR
£ (Ny)
1072 - '
5107
- [l ACe s
U S /@mm@
- (N;)
I 11l

g—o (B0% i BORSRAHE )

o T AP — T AE( )

ot - SR ——t A T AT )
— R TS m
u (N} e O BRI AR DEL

S S
#I AN
g,
(80%) ¢ #IAR—H 5 AE i
(60%)
o (80% 2 100K R

H 3 A—F o AH

(30~40%) -
{B0% i~ 100AY R E )

TRER—T 7 AR

BRIV S — 7 RE(30~40%)
O KRILT N2 ()

A — Krupp 5 B
x Corn 5 :HUE
n Cormn b A7) U352 A8

Ay THIIBEGN A 2R OHRE

L | S N | | ol

—
o
w =
N I
b

20 30 40 50 7C¢ 100 200

MR (w)
Fig. 8 TEHICHT 5 REFR58 ATaERs R otk

RLTA), B B4 Lokt 295557081 2 Dot
FEp A 20% T A AEORC 3.5 Tho T,
B0 AR EWER R DN b
5,
Bt CHERHLER & R W R TSR O L
HEDEEFRNZERENDTHSB,

2) MEAREETBEEORTL, & B
hEopbrZ ERELDTEHELVWRLTH S,
Table112) %45k, ROELOFKIF ORTFH5E
IHREBIC 3 - C, 35 critical 285 CEAER %+ B
WE5, L5 x5hlongd, FTokk{sik
SRR DT LvBER IR 3 - T, T 0IER
TORT-OHIEEEELL TRT L OREN., ikl
Ti25 L S, BREEHETI AR wEDL D
HRET BHETOENE T ECHIRVEEO P B

No. 20 (1975)

HHVEETHDL, MFOEERBERY LWL, B
B RESRROWEIS, LSy hoiToEEhh
B bbb o TE P L TAT, Wik
i B 2ENEREHAC P 2 R E, T
—HORHOBRE (R E MR E) BT,
EEEREDOC LI RA D,

o T ThH "B AUMEEOMER ZhElE
DT ena kot 325, Lo LB miEEm
B LTH, BRI Z - CEBIRE O
EETREE LTRELNESEL B b0 me T
BERW.

i, ZhTREEBEHCO2DTHEETHND
MofcDh?

B 5 A ORERFERICEEL <, o THiE <

—_ 7 —



B DG RRE 6 (g/cm?)

0.!5 ().‘6 0:7
FHRE D2 .
Fig. ) BHREOBEYMX i RFrHmopl

OMEFENLETLUTTEEL, Lt EhFhoflEs
e L ARSI LRy, ns T ko
5L, —FZ I EBOMEIREOWRE, MEHD
P LD ED 5 b, B ANE R SR
D PR SR EEPSTDIES 5,

PR TR L L 2 OB U S 1 prgeas
Wil - TETETERT S L 5iBbh, $B0OR
BLbihnXsiedisd, LArLEXTHSE, i
IR~ X 5 REEL S REBMIRA B 2T E
= r B, RERMEHELNEZ RV ELRN, Bigel
WML v S b0k, [EREERE L v SRR
BT D BTV TESRTA D LNTE, LhbeoR
FERE S W HEEIE k- THREShRTRERET, 2
DREEFARVER 21T o e LeEEL S i hidie B
Wiy, WA DL ETHRIEBCEH LM - TETVBEO
Thihh, FORRIPRIRENR L HEET
BB gD,

2T DIME O T S BRI 20 T,
i ) BB R TETWS, 20MTEEIED
FEEE L LT b e s En 5 s, & Qe HER
THLOEHFTLEL—

1 XY EFETHS !

P B Bipbicik “odE” ey,
WHRCET AR FAVE X Y DO ETHIRS
RRFRERBRWE 57, Fig 8 o @O0l X 3
WEFHBROW L o FlER L), oty
AR-TT AT L X5 AR -4 5 AR OME OFE N
BIEFEESL0: 1D EofEE L > T B ERBEELE
W, R L E Krupp id#8, SEEIL L 08T
THEEEZ 3L EReRRLTHER, kb2
DEEEREN, FHI0NSBECHBEDE, &
BHRRENHTRAREOETRATH, 2oMEAD

BWEL0: 1L 2 RED L, ‘Yrol” b
BETRWEWIOTCE RWR, B offEHicikE
TREORKE S, TEEBAZLORDE0THS,
(2) Zobhokn LEEGNRE!

AL Fig 8 #&5)k, REITRLTLE L5 HHEH
HEEOBEF T TWE DB E,. DR
FRENEBDTh-T, PeEARBERTERZY, L
PLERRERER & » THEIE BT 2 BER, fK
FLOBEEED 2 ECPRRITRNE, ok b A
FEHOREVHE L OBTED TR B0, BEOE
BOREZFRLTNWD, LOEEREIKICHLT
W R BT 5 b0 THI R D, AT
LSO B2 WE THNE, FORBEIELIIREN
hOLRBZLEWS ET LN,

ZOEPHEIAN LSRR L WL o sh T
NEE, ZhbOniibb, MEROREDERYEN
FOEFEHLTHNEZ 21, LA YLV Z L
a3 ThH5 5,

(8] WHAROFTEF L, ThRbLERTHS !

TR Eeiy, R B ok e
BHETSZEFREN, LIABROREOWRE B
LLTEREEA L, L L EoReT-ofsgA & he
B Lpnk 2 AR 2o TWEDTH S,

LTATREROBIERY HTHME 00 1, —FBM
HieBz sk, MPLRTOBAERNE, iRy

TR ORFENTOME L ThBhT oL BTES,

f-T
e N P N (1)

N £ OFE— RSB EHEOWES (AR
) THIETA LB TED, NOF LA s
ERRECH B%, TORERT L BB IHER S D
T, PHEERREL S5 L O TR ETRIL N EEL
THWTHH 5, FLTNAENSREF AR
BRLRERLSDTTHBER, ZhiiERS Runpl o
HBH-T, PRIFERLELOLELLRTND,

_9 (i),
N_E_ md? k

T AR, e RS, kpk W0 AR CH
%, Rumpl i3& 50 ke=3. I*=1 DEREEFBNT, (1)
A& EEP HERDITEERE R, WOSPHEL A
BRTWS,

R G ) S N
=110 £ (3)

ZORAPELLRBLSR, EREBL Lo LED
> Th O RRE (BT HHEEES, e b/E S
TE BB EEETE L) b, BAEEONE 0 3y

- # e

Gz



AELRE RS (Fig 9), 2oEEHFREHIOR
BEOEEY D LRSWALITCHS, DEDFOELIDeD
EOER-ZOBEELWI CLinAs, EhLBMERD
AEEH o BRIELT, 20RBEFEEOBAESICH
TRODTHLIELTE, BRETREOZRE (Lrd
% { DEANR ) RENRERE) 05 2 bk
FEEEChBRL, FORLBENL RN, Eniod
i TLESDTHD,

BB EDEL )= ol AL B Bt T
5. %L Rumpf ®FBELNEFTAE, dkelibh
M o I ETI Lo T EEaTLES BFCHS
B, ERBEINI DR ESRBRNT, e k/hEL
T2k, ¢ BRELARBOR HBRTH L, RN
FDLDUREL R -THSE, LN ZEBRbaTH
B, EHEE, BRLEoh, coETHEbo kT
LT LwW e T 5. Tk Rumpf oiiEE - T3
DD 5,

% 2C Rumpf oRpe T 2 BEERBNENARE
NTWBLPThAE, 20oELRRE ST T2
AERA R, 1 0ERE Rumpl ©FEEE SRR -
TABHDT, ZOFEEFNVE S 50 UETNCET S
BENEHOTH 0, BaoBREEBEREEET
Bl &, L0 L LG TR OB TSNS
Y, EOBMEENELS D LTk o CREEAER
T3, Ln5H0THBLD,

W LT B0 EERF T 5 A TRELD
W —g LT3,

5. bolMMAOERERALLS/

LDXSRARTL DL, AEAOWEER LT 2
FCOREEE, PR DEoENLTETHALEND
A, MEENIOEEIWIBRSELE 5 Th B,
bR LRNENE -0 TB, Lnb Ik RE R
ROTHBR, HhFERETETHILR R THE
BLELIKBLOAELOTHS,

FHIEED L LT, [EAOREE S 5oy T
BY, WERLOEHETE R VI EBEEED b 5 — R
Bl r— it oo Tl B, FREELDTHE LK
DX SRR TEI LR
(1) bk D EER ORBMAPNAREER. LR

WRELD TEETH S LA L THEIERE N

%, FhIT b b b TRARRECC AR R g

it ke, BAEMLEEELnwI D Lichb LR

SMTIFFEA B LT W B, BRI T-EE0 5 —

S MR F R A B L e 0 T8, HalReS

iz 2R L SEROBEIEI S NS,

Ne. 207(1975)

(2) SHTHERUEES Sbe USSR bR ETHERL
T, BETREDIEEEEHO LT ENERD B,
THUFIRER T LA v P L BB LVEERISYERE L

CTRB L0 ER, BMETEOSIES L L ik
BREORE—Mr oW TN EINZ 2SO b Ao
{Xhkirole, GELBEDLIOLITHEN
S D Bl R S bicEEha 0 Th B,

(3) EFEREICETZHELSTRE RN, Blho
X hic “SMEREET &2 EERShRo T
WOTHEE, LaLEOD bk EEEEO N
FipfedoE@EE S L e bET2 b0 TiEen. 4
ZWERR P oKy L BiEREOBER, AKSTERE
CEERHOMER Y, EREEAESZESYBRT
NV ko T, LALEFERIOERELE
DIES {AnoT, ORISR ED
%,

. ThhEOBREDEAEOFAIL?

T, EEUHOMVE L E T, B0t al
BTEEOESRHN? ChiesH3%LE, WEDR
ETE “HABETEAE” Ao Aasddh, Lk
L& IR, —ReR R S0 e T
W, JISIEETESL o RFEIEL LGS0
lAaohbhneshs s, 95 BETRFEYE
TEBLIICR o, LRVIRVOMLERR,

LA LSRR e TETHNB T v ES
TR D . BIEO b Yo% D LTE T
B. EEAAZDRoThH, FREWFRLEWEEE
i o TWiEd b, FHICHERL 22N E 5 2LV
FEE D Th oo, LELEREMTCES DI
PARNDTh-T, Z5W3HRHNEES —>— >k
LT L BUbe, BEmE0IEE L) —fEL T
BRHANWOTHD,

LU —F, SEEMEMNE T BiESRc2nT
i, HRRIEU Thok BABAILWILERF B2 ER
LTnZ 5, 2LTF—# 2EEL{E/ L LOTE
5. HEEEEONEARLAT e biv, LabEERHO
BavEntidvnoTh, oI @l asRse
FEAF DY) LA bRBLTF—23EDHT
Bipn, bk F— g B,

FLTF—# & R20 tia T, #hiEl
LB, ZLTAENERLAV VLD THS, T
T Y 0w v i T 0T — ¥ kS T
& Rt 0RE - ol 0o R Y &, AfrcE
AT B LGRS EhEEFELLWERS,
25 TSRO EEb bo Lo & T 5 %S

—_ g —



5,

LT Eohn b R BHEBES RSN U R
b, Tlen{opofRENRiEFEIfashELY
LFbh Tt ZkE 2ss, EDLSILTIRLD
T, BRI Th0o—BIRIEREIHE L TH 0T
H5,

EOIHOEBI T IR TCETETNS, LEHYDT
HBERNPRTHS 5D,

B %5 X W

1) Jordan, D. W.; Brit, J. Appl. Phys, 3, S 194
(1954).

2) Larsen, R. L.; Am, Ind. Hvgiene Asscc. ., 19,
285 (1958),

3) Rumpf, H.; Chem.-Ing.-Technik, 30, 144 (1958,

4) Kordecki, M.C. and C, Orr, Jr.; Archives of
BEnpironmental Health, 1, 1 (1960).

5) Krupp, H., et al, Dechema-Monogr., 38, 115
(1060), Boehme, G,, Krupp, H., Raberhorst, .
and Sandstede, G. ; Trens. Instn. Chem. Engrs.,
40, 252 (1962).

8) Krupp, H. ; Advances in Colloid and Interface
Seience, 1, (No. 2) 113 (1967).

7} Deryagin, B. V. and A. D. Zimon ; Kolloidnyi
Zhuraal, 23, 544 (1961).

8) Zimon, A, D, ; Adhesion of Dust and Powder
(trans, ed. M. Corn), Plenum Press, 1969 (Zh
IR D S BRI D 2 ~ 3EHRITOR
T)

9) Jenike, A, W. ; Third Congress of the European
Federation of Chemical Engineering, London,
1962-Fune (Preprint D 26).

10y Carr, R. L. Jr.; Chem. Eng., Jan. 18, p. 163
Feb. 1, p. 69 (1985).

11) ¥ HE w1k 16, 858 (1967).

13> #RIE= 5 i, 18, (208) 765 (1970).

14) BT F I Az P v, 10688 T H
& P 3L

15) Corn, M., ; Asr Poil. Contr. Assoc., 11, 528 (19
61), Corny, M, and F. Stein ; Amer. Ind. Hyg.
Assoe. J., 1965, July-Aug., p. 325.

16) Shinchara, K. and T. Tanaka ; J. Chem. Eng.
Japan, 8, (1) 50 (1875).

17) #RTo, IREE  BENEA A, 17, AT
540 (1968),

18) HEE—BR, R, FolBE—-; AL 24, (7)
622 (1976),

19) AN, EAR— BMETLAEgEaRE 11, (6D
263 (1974),

20) ﬁ%‘ —, {CEEER, FAM— ) TR
g2 11, (4) 199 (1974},

20 ?%)E#Mc AN, SR, Bﬂtﬁ%ﬂz HET S
TesEs, 2, 352 (1985).

22) MROEZRE, AR BT 84, 200(1063).

23) B 35, MobEE, METESR 0, 24, 108 (1
964),

24) TEHRE— A9, 33, 887 (1964)

25) GREREE 5 BEEUNTIERTRS, C, No.3, p. 98 (1L
953)..

26) AFHEST, JReRETe, TERTR, JNIIER fsehE
i, Ne. g, p. 9, (1960),

27) BAhEEm ; BT, 1, 598 (1964),

28) TEHEE ; THJIER2EE 10, 143 (1950),

29) HAK, EHER ; FEAEE, 27, 103 (1967).

30) WILHEE, MWL BHETHEUEEASE 6, 264 (1
963},

31) BRI ; {HETE, 32, (8) 740 (1968),

32) Shinchara, K. and T. Tanaka: J. Soc. Chem.
Eng., Japan, §, 45 (1975):



5 00 %

A DBATIRE & E Y

R AR S B R D 8 R
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Mixing and segregation of the solid particles in the fluidized bed

—Contribution of bubbles—

R B
Yoshiki Sano

DN

Koichi Inotsume

thEE  HAR*
Tkuro Akiba

Abstract

Few studies on the fluidized mixing of powder have been reported. If it can be operated
in appropriate condition, fluidized bed may be regarded as one of the exellent mixer,

In this paper, mixing and/or segregation processes of particles by succeeeded single
bubble are observed, in a experimental two dimensional fluidized bed.

Trom the difference of the movements of the base component and the tracer, it can
be implies that the segregation occurs according to the velocily difference of tmovement
of ‘hoth upward and downward,
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Fig. 1 Schematic diagram of the
’ experimental apparatus

Table { Properties of samples

Particulate Particle Particle

sclids size,dp (#) density (g/cn?)
148-~-210 -
Glass 500530
590~840 . 2.5
beads 840~1000
1190~1410
Soma 590~-1000 2.6
Sand ' 1410~1680 '
Poly styrene 710~840
1.05
beads 840~1000
Steel 1.0 (mm)
7.8
ball 1.5 (#)
Alundum 210~353 3.98
Toyo-ura —
sand 105297 2.63
2.2 &= #
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Table 7 Experimental conditions

Base Tracer Particle Diameter | Period of
o bubble
size, dp bubble, formation
compenent | component (k) Dg {cm) sec,
590840 | 3.0 1.0
! ” 4.5 4
1 - 5.5 4
| Glass
] Glass 500 590 4.5 1.0
| beads 590840 “ 0.5
! beads » » 0.63
| (590~840z) s » 0.75
] # ” 1.0
1190~1410 # %
1 Glassbeads] Glass
1(149~210¢) | beads 500590 1.0
' 1.0 () 4.5 0.5
steel » # 1.0
| Glass ) 1.5 (um) 4 ”
bail A 5.5 %
| beads
| (5l90-84(),u) Polystyr- | 710~840 4.5 1.0
ene beads 840~1000 “ 0.5
|Soma Sand | Soma 580~1000 5.5 1.0
{500~1000¢3 | Sand 1410~1680 | 6.0 |.
Toyorura
1 San Alundam 210~350 6.0 1.0
1 {105~2971)
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Photo 1 Bubble
(590~8404 Glass beads)

Table 3 Penetration out of the buhble

Sam- | Diameter Calculated | Blowered Veal

of volume of | volume of ca

ples | bubble, Da | bubble, Veal | air, Vexp v
cm) {ec) (ec} 4P

Toyo- 4,0 25.1 3.0 |0 0.72
ura 6.2 60. 3 90.0 0.67
sand 7.5 88. 4 123.0 0.72
2.9 13.2 35.0 0.38

Glass 4.6 33,2 50. 0 0.37
beads 5.5 47.5 123.0 0.39
7.0 77,0 18G.0 0.43

2.0 6.3 35.0 0.18

Soma 4.0 25,1 90.0 0.28
sand 4,5 31.8 125.0 0,75
6.0 56. 6 180.0 0,31

Alun- 4.0 25.1 125.0 0.20
dum 6.5 66. 4 180.0 0.37
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Fig. 2 Particle path lines corelated with
the bubble movement (1/4 sec.)
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_Fluid-to-Partcle Heat Transfer in Air-Fluidized Beds

He Bl wE AT

Isamu Tanaka

HE e
Hisashi Shinchara Noriyuki Yoshihara

Abstract

The heat transfer coefficients beiween gas and fluidized solids were examined in the gas-

golid fluidized bed.

The steady-state system was realized by the constant rate drying in the batch fluidized
bed. The axial distribution of the gas temperature was measured by the suction thermo-
cotiple. Used fluidized particles were Beppu earth and the micro spherical catayist. The range
of particles sizes was 0.7~1, 3¢mm. The bed depth were 70~120mm in Auidized conditions.

The obtained .fluid-to-particle heat transfer coefficients were correlated within 25% devi-

ation as Nuy=0.13 Re,%-®, 30< He,<200.

Above resulta and literature will support the assumption that gas flow in the Auidized

bed be the piston flow,
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Adhesive Stréngth of Powder on A Plane Wall

wE HR*

Kunio Shinchara

Tl

Abstract

By means of our tensile-test device in the vertical direction, adhesive strength is directly
measured of powder on a plane wall, and the effects are examined of properties of wall and
particles,

It is found that highet roughness and wetting ability of wall surface as well as decrease
in voidage and increase in moisture of powder result in larger strength.

The breakage mechanism is quite similat to that of powder mass itself, that is, the
wultimate strength is governed by adhesive and cohesive force in the closest packing portion
of the mass. It is supported by observation of residual particles on the surface after breakage
besides remarkable change in strength with voidagé. The adhesive force calculated from the

strength could, therefore, be regarded as an overall physical property.
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Table 1 Material Properties of Powder and Wall

Powder | Moist. H/gd,? Wall Particle Properties
{vol %) | & (—) r
Sample Cont. {(G/cm®) (roughness) Size (1) D(Zf}igy Shape
G.B. 1.56 56 12.0 | Actrylate ¥ i 2,52 spherical
2.58 38 4.9
4,77 31 6.5
10.44 28 8.2
W. A, #700 3.5 32 21.5 Acrylate 24% 4, g 3.90 angular
4.8 30 8.8 '
6.2 26 14,5
10.9 22 10,0
W. A, #700 4,7 23 14.5 Brass (rough) | 24% 4, 5 3.90 angtlar
4,7 22 10.1 (medium)
4.7 19 7.0 (smooth)
W. A, ¥#700 4.7 19 7.8 Aluminium 24% 4, g 3.90 angular
4.7 19 50 Acrylate
W. A, #700 8.2 26 14,5 Acrylate o4 4, R 3.60 angular
#800 8.6 26 17,0 4. 4%%
#1000 7.1 28 21.0 16% 4, 1%
#1600 7.7 30 15.0 TR D
G.B.; Glass Beads, W.A.; White Alundum, £=0.1

* by hydrometer, ** by permeametiry, *#* by sleving

TW3) kI DIEREES 2D, BES 1mma 3oy B RSS, Tig 6 lomLTha, EicBEaE
VZEEEL, B LT 5 mmoE S s e EEmo DENC I SBEORME Fig7 R, Fig.s i,
%, BEICETS ) RO ERE LTl B8s BEE CIPERTRD Crvee B BiET 35258
TOHEME L Ui, RERBRIEER X Rk on
Ml oW, AT IS, a0
3.7 EfLEER

BriaeE e LT, g TREEn v IR E—X
(RZHED) LfS-12R T4 T T Fh (BETER
FRaiIiEt) v, BB ETIE, TREhOME
DIESI TR BT S Table 1 BRLTH B, 2%
Bz, BEEAHEORTHEESRCEAREEEEE L TH
Wi, iR, WEOBRIERIC LY EEkE
SR LRTED,
WEORFETSEEOMIRE LT, HERrAI=y
A, B, 770403 TER b5 0Py
fEL, HEEENCR P roRmENSeRR2S 38 5
DI G A v F—CIHBEUES MhE > i, BlD Eo
BE VR LB ETER TS0, Bzt
DEGER, W, PMTRLTHB,

3.3 EREEHE O:gg L
FPEAREL LT, MR ¢ ICHF 5 R ' e ()
ch’)%ﬂ:E ﬁﬁ_z EPZQ&. RYA LT T FhTon Fig. § Variation of adhesive strength with
TRLEDOW, Figd & Figb Tho. Yuckl-0k void fraction for glass beads of diffe-
EHE G @onT, A%EHREe R BEOHE rent moisture content
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Effect of Dipole Moment of Liquids and Ewaporated
Metals on Single Particle Crushing

ARy MR XBR*

Saburd Yashima Fumlo Saits

Abatract

An experimental study of environmental effects of various liquids and-evaperated metals

on single partwle crushing wnder slow rate of loading was carried out by using spherical
'spemmens made of three kinds of glassy material and made of six kinds of mineral The

nominal diameter of the spemmens was 2. 0cm and the rate of loading was 0.8 ton/min for -

all of the specnnens

Ex‘penmental results. are summarized as follows : L

13 In the mineral specimens, compressive strength and specific fracture energy and new
surface produced decreased with the increase of dipole moments of medium liguids,
on the contrary, in the glassy material epecimens, these increased with the increase
of dipole moments of the medium liquids.

23 Fracture surface energy was independent of dipole moments of the medium liquids.

3) When the metals (Au, Al and Ph) were evaporated on the surface of specimens, the
magnitudes of compressive strength and specific {racture energy increased with the
increase of surface energy of the metals, : -

4) In the glassy material specimens, quartz specimen and ‘eldspar specimen, compressive

strength and specific fracture energy obtaind from non- -evaporated specimens tended

to be larger than those of the evaporated spemmens, on the contrary, in hmestcne
marble and tale, these tended fo be smaller than those of the evaporated speclmens

5) Furthermore, it was found that specific fracture energy was proportional to 5/3-

power of -the compressive strength irrespective of the kinds of sample, env1ro.nmental _

medium liquid and evaporated metal.
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THRETS. &%%ﬁcﬁmbtﬁﬁﬁ®@ﬁi%®
Tables4, 5T, v
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- BB ERE A A, R O BMREY - S
AL L2 TR L, X— 7 Voo~ S iR — 2 iR
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B meFdr s, R, 2 mRieh, TF
T, T R, = e 0 6 IR ER
Liz.- Table2 ik, =i bOAEldkotEgs) S #
Wil &k%ﬁﬁﬁmm ilﬁﬁ%éﬁmbh %

Propertles of samples
‘Density Moh's hardness Work index - | Young's - . - |'Poisson’s ratio

Kinds of sample P H oW modulus 4 71

: Lg/cm®] [—] LkWh/ton] 1}Kg/cna23 N I
Silica glass 2,20 6.5 4.8 7:B0x105 17 016
Borosilica: glass. 2.33 6.5 16.2 Co6.24%10% 1 0.21 -
Soda glass - 2.4 ~ 2.8 §~8 — | BeBx10% | -
Quarttz . |/ 2.62 6.5 8.5 . |0 BgexwE: | . 0.18
Feldspar . . 2.5 - 6.0 2.4 - |- 599XL0% o 0.28
Limestohe . | 2.70 R . 0.40 6.94X10%. | . 0.32
Marble | . 2.70 3.0 890 .| B4BXI0® | 030
Gypsum . | 2.80 . 2.0 630 | s.86x10° | 0.32
Tale | e o 11.8 TOesxies | 083
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Table 2 Properties of organic liquids

Molecular Molecular | Dipole moment| Surface Boiling Molecular
Organic liguids weight D t(;anslon Tpomt diameter
formala |-y [debye] | lergs/em?] | = [C] [A]
n-Hexane Cel1a 85.2 0 18.4 68,8 5,23
Benzene CeHs 78.1 0 28.9 80.1 4,71
Chloroform CHCls 119.4 1.2 27.2 i 61.2 4.70
Ethyl alcohol | CeHsOH 5.1 1.7 22.6 78.3 4,20
Acetone CHaCOCH3 58.1 2.9 23.3 B6. 2 4,28
Nitrobenzene CsHzNO3 123.1 4,2 43,86 210.9 5.00
Table 3 Properties of metals
Specific Melting point| Tensile Young's Surface Surface energy
Kinds of metal gravity t Stréength m{)rdulus t: nsion T
1] [°C] [Kg/om?] [Kg/om?] | [ergs/cm?] [ergs/cm?]
At 19.3 1063 1200 8.12x105 1134 2175~2516
5 1648~-1909
Al 2.7 . 860 700 7.05X105 | 914 (ATyOn - 1650)
497(327°C)
Pb L3 327 150 1.76x10° 480 (PhO  530~250)
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Fig. 3 Small seale fracture neighboring the
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Table § Experimental resulis concerning fracture of metal evaporated specimen

Sphere Practure New surface Fracfture Number of
) compressive energy praduced suriace specimen
Kinds of sample| Metal strensgth B/M 45y en?l;gy N

[Kg/cm?] [Kg-cm/g] [em?/g] [ergs/cm?] [—]

Silica glass Al 298 1.88 8,84 2. 69 10° 50
Borosilica glass| Al 398 3.17 9.95 3.12%1058 50
Au C108 0,260 1.68 1,52%10% 100

Quartz Al 101 0. 235 2,48 9,20 10% 101
Pb 105 0, 256 1.90 1. 32X 108 101

Au 92.5 0.262 1.52 1,69x108 98

Feldspar Al 09.3 0.877 1,40 1.94x 105 100
Pb 90,0 0,248 1,39 1. 75X 108 98

Au 47,4 0. 0930 0.55 1.65%10% 99

Limestone Al 40.1 0. 0693 0.55 1.23%10% 93
Pb 46,7 0. 0946 0.55 1.69X10° 97

Au 25.8 0.0460 0.55 8. 20X 10* 99

Marble Al 27,0 0. 0494 0.55 8.76x10% 06
Pb 25.1 0. 0470 0,55 8.36x10% 100

Tale Al 14.8 0. 0669 0.54 1.22X 105 95
Ph 13,4 0. 0486 0.53 g, 92104 101
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sphere compressive strength
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On the Collection Efficiency of a Cascade Impactor
' ——Effect of the Stlckmg and rebound Phenomeﬁa—
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The measurment of dust in chimny stacks and of airborne ‘particles is an urgent matter
with respect to the problem of air pollution. The cascade impactor, originally developed by
K. R, May, is a very effective device for measuring the amount of Herosol particles,

Until now, many investigators have drawn their attention mainly to the collection efficie-
ncy of dust particles) However, the phenomena arising from the rebound action of particles
at the target plate remains unclear and,' in connection with the above recoil motion, particles
stick to both the surrounding walls and the lower part of the hbgzle block,

In. some cases, this causes serious errors in the measurement of collectmn eﬂ"lmency, eape-

cially when dust has a w1de range of particle =51zes

In this report, we are interested in clarifying. these problems and in collecung usefu]

information which might lead to its resolution.

1. [ Lms

R —F A AR B
¥, TORREE R IOEEL T, TEEERERIC & b SRR R Sy
MRRE S v 5 FUERE B, 20 SR ST
i, K R, MayD) 2510464R 1 Feilic BT 4 Brodsi 2 34
{ELTAeRE Bk L LR, &< DIMEEIT X - TRES
BiThbhTETna,

W. E. Ranz® i, Wa¥ie—n ok Fn Tk
VN RO M I b e 2 E T > T3S,

Fie, MR, BEHEDALY, REm SEELE
BE LS8 CAE AvickigiE Lo Rz
WCRBERHRE T o TS,

LN TR S (T804 AL il 7 40 A AT )
Tel (93-871-1931 :

L ST AN (T765 R I A )
Tel 0836-31-5100

No. 20 (1875)

KR, B

BRSO BiZ, PEMRR D BREINEL B2 S B
237 Hee T X BRER L OHBREET o Tw B,

I, AR B vty F BB AERRE T
SNTHELDREEREL A, —BRiEShi b
TRHRET 3588, i, 2 AN~ AET
Bk h [ A B ;oww;th&@mmﬁfmmm
EhTnfenkoi@hng,

AR, ME%HEF%@*Q&éﬁT,_hB
DRELA: b EIEER SN 35T & O B E FE
Rl (R, ShBDESEN IR — FA ot
& — Otk BiE - R comf%%?&%ﬁoh%@
T,

2 %ﬁ%ﬁ&Uﬁ% _ o
SR ORI R Fig. 1 o, FUE LR B o7

7 & —dAefkd Fig.2 mast
Fig.1l oF =707 4 — 45—

rpm D 2 HE EELES,

By Iﬂ%ﬂ&lrpn1k43
AT i el 3 B Hh AR



[Cascade impactor

TFlow.meter Vaceum pump

Fig. 1 Schematicr diagram of the experimental
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Fig. ? Sectional view of the impactor
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Table 9 Physical properties of flour

Mean diameter {p) 14

Density (g/cm') 145
Bulk density (g/cm®) 0.42
Angle of repose {°) 40.3
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and explanation of the collection

phenomena
#1,00 t=259sec (L[ L] 8]5
= T hae [0 [0 [ @ }
o 1 e _l_ew A la
Y .

=
o
2

Efficiencies of capture and stick,

0 1§25 30 40 86 80
Velocity at the exit of the nozzle, V (m/s)
Pig. § Relation of capture and stick efficie-
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Development of a continuous solid particles supplier with
constant flow rate using FLO-TRON

RUF RKH

Takeo Yano

e mR

Munetake Sato

Abstract

A contingous solid particles supplier with constant fiow rate has been developed. This

device which is a kind of electrically vibrating feeders, is consiructed by the_FLO-TRON
(Heosokawa Iron Works) improved, flow-rate meter and voltage regulator.

Ry using the device developed, the calibration of output voltage and solid particles flow

rate has been checked. For Doth cases of treated powders, good and poor flowability, this

feeder can control satisfactorilly the feed rate of powders with an accuracy of +10%.
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The Characteristics of New Dryer “Escalate-Dryer” with Fluidized Bed

ZHr wE B

Noriyoshi Kaya

BT

Tohei Yokoyama Fumio Nakagawa

Abstract

A test dryer of a fluldized bed type has besn built utilizing the pneumatic escalator
developed by Shinohara, Tanaka, et al. Applicability of the pneumatic escalator as the dryer
has been evaluated and as the result of experiments it was found that the new device could
be made available for industrial drying applications with a cértain modifications of its baffle
plates and air hox,

It should he noted, however, that neither eguation of the apparent velocity of particles
nor the residence time distribution of particles for the pneumatic escalator can be applied
as it is for the new dryer, New test device has a high value of overall heat’capacity coeffi-
cient, which was found fo be subject to the residence time as well as the inlet air temper-
ature. It was also found that the heat efficiency is related with the feed capacity and
inlet air temperature, '
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Tablel : Volume-suriace mean diameter of
dispersed powders (ds)(x)

Rozrle veloolty| viaie 11951 | 1106 | 50.2
Feed{ g) Ulm/s} ' ) ’ ’
0,05 8.90 | 14.46| 17.58 | 21.55
0.044 10.02 | 14.28 | 15.22 1 1682
6.012 C 75| 1420 1785 18,17

‘Perfect dispersed -

powders (Sample) det 7012
Initial powders - .
(Feed) dso § 493.2

Dispersed agglomerated powders

Photo, 1,
(Scale : 104/div.) U 59, 2m/s
100 T T T 1
S sl §
fa't
&
N
w (B0 -
5
2
E 40l deoidsza i
&
E
=
]
20k _
0 | 1 | 1
4] 200 400 500 800 1000

Particle size ds (u)

Fig. § Particle size distribution of initial
agglomerated powders
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Table, 1 A list of zeolite minerals.

Name Typical unit cell content System
Analcime Nayal (A102)16(8102)32]-16H20 Cubic
Bikitaite Lig[{AlOg2) 2 (5i02) 41+2H0 o Monoclinic
Brewsterite (Sr, Ba, Ca) o[ (AlO2) 4 (8109) 121 10Hz0 Monoclinie
Chabazite Cas[Al02) 4(8i0g) s} 13H0 Trigonal, Hexagonal
Clinoptilolite Nas[(Al02) e (BiCs)a0]+24HC Monoclinic
Dachiardite Ko.7Na1.1Cai,6Mgo.2[(AlOp) 5 (Si02} 19412, TH0 Monoclinic
Edingtonite Bas[(Al02)4(5102)s1+8He O Orthorhombic
Epistilbite Cas[(AlOz2)e (81Cs)18]+18H0 Monoclinic
Erionite (Ca, Mg, Nag, K245 (A102) s (5102)271-27H20 Hexagonal
Faujasite NaiaCai=Mg11[ (A0 55 {8102) 1551+235H20 Cubic
Ferrierite Nai1.sMgal[ {(Al02)5.5(510s) 30,5+ 18H20 Orthorhombic
Garronite NaCag, s {AlD2)s (Si02)10]1+14HoC Tetragonal
Gismondine Casal (Al02)s(Si0g}s]+16H20 Menoclinic
Gmelinite Nag[(AlO2)a(Si02)14]+24H0 Hexagonal
Gonnardite N2a4Caal (AlO2)s(8i0z)121+14H0O Orthorhombic
Harmotome Baz[ (AlO2)4(5102) 121120 Monoclinic
Herschelite Naal (A102)a(8i02)g]¢10~11H20 Hexagonal
Heulandite .| Caal(AlO2)a(Si0Cs)25}-24H20 ‘Monoclinic
Kehoeite Zns.5Caz, 5[ (AlO2)18(PO2)16 (Ha02)157+32H20 Cubic
Laumontite Cag[(Al02)8(S102)10]+16H20 . Monoclinic
Levynite Cagl[(AlOs)6(810s)12])+18H0 Hexagonal
Mesolite Na1eCa1al (AlD2) 45 (Bi02) 727 +64H0 Orthorhombic
Mordenite Nagl[ (Al023s(Si02) 40 »24H20 Orthorhombic
Natrolite Na1s[ {A102)16(S102) 2414160 Orthorhombic
Offretite - " (Mg, Ca, Ka)e.s[ (AlO:2) s (810s)18) 15H:0 Hexagonal
Paulingite KasgNa1aCassBa1,sl (AlQ2) 162 (5i00) 52e ]+ 700HC Cubic
Phillipsite. 1 (K, Na)1o[ (AlO2)10(5i0g) 221+ 20H0 Orthorhombic
Scolecite - | Cagl(AlO2)16($i0s)2i]+24H:0 Monoelinic
Stellerite
Stilbite NagCaal (AlO2)10(5i0s)26]+28H20 Monoclinic
Thomsenite NaaCasl (AlOg)20(S102) 20« 24Ha0 Orthorhombic
Viseite NazCa10[(AlO2)20(S102) s (PO2)10 (11302} 12+ 1610 Cubic
Wairakite Caag((A102)16(8i02) a2 16HsC Monoclinic, pseudocubic
Yugawaralite | Cas((AlO2)s(Si02)20]16H0 - Monéclinic

DR A TR 0 7w el L,
ToekHE (UF) @8-I X ) BT, bt
H# (OF) 3AZ ) a—F0 »F —FRLaHHE T4
Wt 5, BOSEHECHBANE bio 2, ok
LCAMEREER L, Ml s b FElozis
AR R, R R R & LTERET B,

CAHIE R E LS A PR T D 1T, RTEATE
R U TR O E A AL R TR L TR
EL, ACHRLZENESET Felt s Do RiEL
LT e, 74 g — AR L,  10mmd i "
% LT BBl S R BT % LR Photo. 3 Super micron mill for crushing zeo-
Ay MRTH S, &bk — - CHERL O lite minerals, - .. D
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Photo. 4 Urtra separator for classification of
zeolite,

Photo, § Dry cyclone for separation of zeolite, Photo. 7 Transportation for zeolite in bulk.
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Photo. § Scanning electron microscops image
of the Itaya-zeolite.

2, WROMER dinoptilolite, #ikEROHET mor-
denite 2@ bhd, FRELS A & @5 L
i’ﬁﬁ;‘ﬁt){“}tﬂ) mordenite 213 & A FigEEh o6, Clino-
ptilolite HESMRERICBLTWS, HAED LD
T, TOBTEREIRE TS o REED L Dlon
Tira=T7.414A, bh=17.89A, ©=16.854, A=9i°20’
BBZEBHBNRTNG,

3.2 hEERk

WBEEA 7 A MERBR b 5w 2 O
—ETRRHSE LT, BHA, B Eakles
ALTWS,

WEELA T o{bEER% Table. 2 i05RF,

Fable, 2 Chemical composition of the Itava

zeolite.
{1 (2) (3)

Si0s 68, 08 69, 8% 66. 68
TiO2 0. 08 0.03 0.18
Al203 11,95 11,89 i1, 30
Fes0g 1.30 0.18 0.89
FeO 0,27 0.02 . d.
MnO 0.04 - trace trace
MgO 0.03 trace 1,14
Ca0 0.83 . 1.12 1.86
K20 2.88 2,76 4,25
NasO 3.02 3.01 0.43
P20s 0.02 trace n. d.
H20{+) 7.13 8.89 9.48
HoG(—) 4.68 1,49 4,53
Total 99. 61 . 99,28 100.72
(1), SGW, Y. Hikichi (1966).

(2). SGW 5~1p, Y. Hikichi (1972).

{(3). Natural, H. Minato (1662).
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3.3 X|EIF : ‘
IREEREP4 7 4 b0 XHEFTHEES Table. 3 I
AL (29 R0 —HEES B4, BRI
TR OBE LS ENE) B, FORERICHE HBEE
a8 XHYEHTIC X - CIE Lo, 600°C -G
CEETCTI00°C 2 bR 4 I NEAD 7o & ORI AR 2
vagsh, 900°C BLETRiESSaEE S i, 3.2 ofbE
SFRERLBADBER L, WAEYT T B A
iy Call oty 0 KT &3k L Na Bl oiR
HEIChAEEL NG, :

Table. 3 X-ray powder data of the Itaya

zeolite.
hkl | dcd) I hki | d(A) I
020 | 9.02 7w | 211
062 | 796 | 8 | 051 | 3.48 04
1071 | 8.65 a8 | 114
031 : 220
112 | 515 29 [ 202
130 | 467 21 1222 | 3.18 100
103 | 4.3 33 | 231
132 | 400 100 | 044 | 2.93 27
004 | 400 100 | 035 | 2.79 24
042 | 3.9 51 | 125 | 2.79 24
1471 | 377 46 | 161 | 2.74 17

3.4 TEHS

ERTERIZ >V A RR YL 5 b OREH iR
O—@% Fig. 3 it $30°C b Bk i 5 mEkat
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Fig. 3 DTA curve of the Itaya zeolite.
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Tahble, 4 Properties of wet treatment zeolite,

Pellet |Powder Note

H30 - |z0x1%]15+=1% ] 110°C, 1hr

pi 4+0 2 209 solid
Whiteness 83+0,5 MgO=100
Residue >0.1% >0, 05%| +325 mesh
Particle |+154 B, 0% Andreasen pipe-
size — B 55+ 3% tte method
Abrasion ' 100+20mg | Valley tester
Absorption of | 45 _gee/i00g | Linseed ofl
CEC 140~180 NH} exchange

mieq/100g

Table. § Flowahility and floodability of the
Itaya zeolite.

SGW |SGW-B
Angle of repose (°) 44,8 46.5
Angle of fall (°) 23.1 22.8
Angle of spatula (°) 72.2 70.6

Aerated bulk density (g/cm3) | 0.311| 0.323
Packed bulk density (g/cm®} 0.668 | 0.693

Cohesiveness (%) 8,54 | 14.22
Dispersibility (%) 18 22

Angle of difference () 21.5 23.8
Compressibility (%) 53.44 | 53.39

Working bulk density {g/em?) 0.50 0.862
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Some problems on simultaneous heat and moisture transport

phenomean in granular packed hbed,
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