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Mnnng of Coarse Bmary Powders by a High Speed Pulverizer

TR RE ORR

Keijiro Terashita Takeo Yano

#  —fE W4 IEH

< Kazunori Mori Masao Hashimoto

.Abstract :

A high speed pulvermer is apphed to the mixing procees of coarse binary powders W1th

a simultaneous size reduction,

.Three binary systems are tested sodmm chloride-~ calcmm carbonate, silica sand- calculm

' carbon"lte and silicon carbide (carborundum) -calcium carbonate systems The size range

of the p'lrth]E:S before crushing is frem 177 to 590 um, The size distribution of’ crushed _

ﬁno powders can he controlled by changing the screen perforatlon of eight dlfferent sizes

- in the pulverlzer from 0.3 to 5.0 mm in diameter, The feed rate of the coarse mixture is

changed from 2 to 15 gr/sec. The eifect ‘of the feed ratio (or weight fraction) on the
mixing is also studied. ' ’
Three different procedures are examined experlmentally Procecure 1 in which coarse

' binary powders are dlrectly fed to the pulverizer, Procedure 2 in which well»muced bmary

powders are fed to the pulverlzer and Procedure 3 in which the coarse powders are sepa-
rately pulvenzed and mixed by a ribbon blender.

T he findings obizined are as follows:

' (1) The degree of mixedness of a products by procedure 1 is better than that by the other
pmoedures 2 and 3 under the condition where each component of the hinary powders has
nearly the same hardness

(2) Even Tor the powders Wlth segregation tendency due to lalge partlcle size difference
usua]ly occured in a Conventlor_ml leEL segregation does not take place in the present
studly and a high degrée:of mixednéss is obtained, THe pulvermer may be eatisfaotorﬂy
used as a mixet for fine powders without any troublé of agglomerahon

(3) The degree of mixedness is hardly influenced by the feed ratio (or weight fraction) of
th‘é powders and the perforation of the screen. ’

(4) The feed ratio, the perforation of the screen, and the difference in the hardness of the -

powders to be’ m1xd affect definitely the p'u"tlc]e size d]stﬂbuhon of the crushed powder
product ' o :
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Measurements for Yield Loci of Cohesive Granular Materials and
Determination of the Minimum Dimension of Hopper Opening

w1 ¥

Hiroshi Tsunzkawa

Abstraet

Arching in & hopper must be avoided in a structural design of siles for storing a cohesive
granular material. The minimum dimension of the hopper opening required for ensuring
gravity flow of the cohesive granular material is determined from Jenike’s theory and a
vield locus of the material. The yield loecus measured by a “constant volume” direct shear
tester Is approximately represented by the Coulomb law, depending upon a consolidating
stress and time, and other factors. Calculated results .of the hopper opening size are ingood

agreement with results of discharge of some wet granular materials from an experimental

conical hopper,,
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Fig.1 “Consatant volume” direct shear tester
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Frictional Force Exerted by a Bulk Solid jon‘
Steel Rods Suspended in a Silo -

I R B

Hiroshi Tsunakswa Seiji Arai

Abstract

Frictional force exerted by a bulk solid t_m steel rods suspended in a silo was measured

. during both filliﬁg and emptying of the bulk solid. Experimental resulis showed that the

frictional force suddenly increased immediately start of emptying of the bulk solid and

reached a max1mum velue, A formula obtained from a force balance on an elementa] slice

~of the bulk sohd could fully estimate the maxunum frictional force. Coefficients of fr1ct10n

between the bulk sohd and both the sﬂo wall and the steel rod were found te bhe 1mp0rtant

for EStlm’ithﬂ of the fr]thOl’l'll force.
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Charcteristics of Shearing Stress between Particles and the
wall-Surface on the Moving Bed

Ee ot A N SR L

Nobuetsu Yutani Kazunori Uematsu

TR SR

Shigefumi Fujita

o ‘Abs truet

In this study, as basic research for the study of the behavior of particles in slugging
fluidized beds, chatacteristics of shearing force between the wall-sureface and so]1ds~part1cles
of the moving bed are discussed.

Interactions hetween- internal surface of the wall in cylindrical column and moving
particles, and between external surface of the wall inside annular celutnn and particles,
shearing force aoting of moving particles on the wall-surface were measuted.

As an experimental method, a simple measutement was made, that ig, experirmental
relationship between' shearing on the wall-surface and elapsed time is given which realizes
in accordance with the changed the height of moving bed. Shearing stress is estimated,

‘ d1fferent1at1ng shearing force obtained. with respect to elapsed time. :

As a result, experimental shearing siress data are in -good agreement with theoretical

values obtained by dynamical balance acting on .the internal wall-surface in cylindrical

column, on the other hand, characteristics of shearing stress acting on the external Wall‘_

surface in annular column’ are very complicated and ‘can’t be explamcd in terms of sn‘nple ‘

dynamical model, The shearmg siress is influenced by particle diameter. By iige of

dimension analysls, the followmg experlmental equation is: obtamed

Tigc/.ﬁng = *(De/Dp)o -8

where, 73 : Shearlng stress. acting on the external wall—surface in the case of. .a annular

colummn, g.: gravitational conversion factor, g : gravitational acceleration, D, . particle
diameter, o : particle density, D. : values substracted internal diameter of inside column
from external diameter of outside column in a annular column.
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Fig.? Experimental apparatus.

{I) Section cotrolling -for. particles

- velocity. . 1| Storage cotainer, 2 Slide
valve, 3 Valve for either opening or
shutting, 4 Orifice plate. ‘
(II) Section of shearing stress he-
tween particles and the wall-surface.
§ Cutside column, 6 Inside column.
() Section for measuring shearing
force. 7 Strain gage, 8 Bridge box,
9 Amplifier, 10 Pen-recorder.
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Table 1 Properties of materials used and
experimental conditions

Material Dy (cm) r(G/em?)  Ref.
Glass Beads 0.183 1,52 Auth.
0.129 1,52 Auth.

0. 0647 1,52 Auth,

: 0.0457 1.52 - Auth.
lon Exchange  0.0704 0.79¢  Auth.
Resins - 00408 . 0.,0700 Auth
Gldss Beads = 0,1-0.188  1.616 2
L. . 0.05-0.071  1.518 )
Soma Send . - —— 1.532 2)
Rape-seed. = —— 0.687 - 2)

Dui=1.0-7.0om, Dio=1.2-5.0cm, Doi=10cm,
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RE~% 53T b 3, i ’
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2 E, HERAEOREHERI oW, FENETES
#igoha Eflick vifes, :
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Fig. 4 Change of shearing force aciing on
the internal surface in case of
cylindrical column, ’
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LOAD ACTING ON THE YALL

ELAPSED TIME =’

Fip.j Change of shearing force acting on
the external surface of inside column
in case of anmular columm.
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Fig.§ Effects of descending velocity of the
moving bed on the shearing force on
the internal surface of inside colummn.
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Fig.1} Experimental relationship between
shearing stress rogc and internal
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Compaction of several Powders by the Tapping

xnm -i’ tL>|~ Fljﬁl.__ﬁ'

"Kenzou Wada

eSO R
" Misuzgu Nakatomi Nobuo Hayano Tomosada Jyotaki

Abstract _ :

The characterlstlcs of Compachon of powders are one of the most important . features in

“bandling powders.

This second report is dealt with the tapping effect of powders in a Vessel {newly. added

samples, Lactose, White Alundum).:

Bxperimental results. are suimmerized by the next formula

L0 _r(@T)r,
mgH Tk’

whete _
nf, K/, r; parameters
g ; constant of gra\rlty

m; total mass of powder in the vesse]

@ | tapping speed

H ; tapping height

C; rate of compaction
T ; tapping duration.
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Table. 1, Properties of Powder

Propertics Powder Gypsum  {CaCC-BF300 7 Fly Ash Flour Carbon Lactose | White }?Iundum
Density 2.31 2.70 2.33 1.44 169, 1.53 3.90
'ﬁwahm@hw) 0.54 1.07 0.69 0.56 0 0.50 0.90
‘Eﬁikﬁinsny(g/cmz) 1.20 156 | 1.17 0,77 052 1 0.0 163
| Moan diameter (z) | 40.0 23.7 2.9 23.0° — —%1 6.3
| Particle form J1% | 00010 094 A oSo [0 020
. R i T
Table. ? Inderx 'o:f Flowabhility p 0% Powder ' '
Angle of Compressitility | Arslepl Cohesion | Tadex of
epose - Spatula Flowabhi llty}
Powder deg point Y- paint deg point % point | Point 5
Gypsun 5.0 0 15 | 493 | 0 | 664 | 12 | 563 | 45 31.5 f”
-~ CaC0y- BF300 5.0 | <15 1.4 10 6.8 |12 4 136 | 12 39 ¥
Pipdsh | 43 | @ | w2 o2 e t7 fup || ow o
Flour 65 | 12 | w5 | 12 | 629 | 12 | 165 | 12 | 48 |
Corbor U300 |15 | w1 | 1 | sed4 | 1 | s 2 52.5
Lastos. . .\ | B2 12| 480 pr2 | 3w ) e hn |0om
White Atwndim [ 5107 |32 | 500 | o | ers | u | ns |2 |
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Discharge of fine powder from vibrating hopper

& w—
Setichi Kawal = Kazuld Ikehara

W PO EF WA

Hiroaki Doi’

J

Abstraet

Hollizontally vibrated hoppers Wefe studied to find out the most.suitable apparatus condi-

tions for‘thel digcharge of, col;eé;v:e fine powders, changing‘ each possible factors which
might affect on the discharge rate of powders. As the resuli, most suitable conditions were
found in such folim%\ri:;g condition as hopper angle is 60° and the ratio of the diameters of
éylindrical part to 'th_ose of hoppéf exit is about 6 to 7, and also it is recommended to
in&tail an insert just on a position of the junction of the cylinder and the hopper skirt and
more over:to hang down a branch from the insert,

Co.n:sequently, discharge ratgs_'_o_g _thesive fine powders of under 200 mesh in sive were
measured with the hopper. Discharg'e rates of fine powders mainly depend on vibration
frequency and amplitude but not the vibration methed, such as given from cne side or hoth
sides of the hoppet. _

Further flow pattern in the hopbér was observed with vertically halfcut hemihopper with
difterent hopper angles and attackments by changing vibration methods. As a result, flow
pattern changes with changing these factors but discharge rate does not change extremely,
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Datail structure of the insert

Vinyl tape
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7, Shack bar
8, Powder-
9, .Detector for amplitudy

+ Hoppes
2. Insert
3. Revolution

. counter of thé hopper)

4. Cam 10, Vibration meter |
5. Motor 11, Beaker
6. Transformer 13, Brancl), .

Fig.1 FExperimental Apparatus
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Table | Properties of sample powder-

: Particle Bulk d i Friction * | Comprssive | Cohesive. ##*|:
Powgier ‘diameter |~ ensity coeffieient ratio force
: Ds(um] #o(g/ cal) =] Fl—] Cldyne/cm?)
62,0 0. 968 2.798° © 0,945 - 0. 00237
Gypsum - C
40,3 0. 861 3.171 1.13¢ 0. 00280
Poiate ) ;
starch 30.0 0.67% 1. 664 0.715 0. 00185
Wheat . _ .
flour 49.3 0. 593 2, 065 0. 822 0. 00100
Tale 15,4 0. 620 6, 968 1,145 - 0. 00170
#* Measured by tilting method . N -
* #* Measured by shearing test
No. 24 (19879) — B3 —
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Discharge of solid particles through orifice

-Effect of fluid drag-

il BR* kIR
Isamu Tanaka Masahiro Sugi
AW RSOOSR R A

Toshifumi Ishikura THisashi Shionhara

Ahbstract

The controlled feed rate of solid particles through orifices is one of the imporiant
problems in handling solid particles. This rate is considerably influenced by the air
pressure below the orifices.

Relationship among the discharge rate of solid particles F, inlet volumetric flow rate of
air ‘from the orifice G,, and pressure drop 4P was investigated experimentally.

The ratio of F to the discharge rate of solid particles in the case of gravitationl flow 7,
was varied from 0,85 to 0. 04, ‘ .

As F/F, decreased, the flow paitern in the tube and through the orifice was changed
as follows, .

Region 1 (F/F, is large) ; The flow of solid pa_rticles in :the tube moves smoothiy ag
2 moving bed. : ‘

‘Region I (F/F, is medium) ; The ﬂow of solids in the tube shows a pulsatile moving

bed, but the discharge of solids through the crifice keeps continuous, .
Region M (F/F, is small) : The discharge of solid particles mutually repeats the pheno-
mena of discharge and choking due to the formation of arch at the orifice.
There were three regions ag above the mention in the case of sands. but Region Il was

not recognized in glass heads.

For the safty operation, it is important {o obtain the critical discharge rate to stay in .

Region I. The estimation method for this value was proposed.

The estimated values were in good agreement with experiments.

It was found that the Kozeny-Carman's equation was valid in Regions T and I instead
of the difference of the flow pattern in these regions,

E

AV 7 ARBLCEREAMER T 280 2RI T 5 = &, EERmE TS RS
BYHRREEE RS, BEEASRD 2 EBEL LAY, ERNRIE, FoChdhTnig
i,

— 60 — #



BENDHIT & HHTROPRER F, LESUENSEE 4P L LT ERT 2540 B i tkiisg
Fkwmﬁﬁiwﬁu742#%%1?5%ﬁ%ﬁﬁomf%mﬁm@ﬂb,é5m¢g74z%m
b ORCFIFOBEL B X UE O BB b 2 SR o TROBEMIBIC > WO L, F/F, OEE
0.8572 0. 04% TEEILa #70, BRKET & LCW, L FS KT L 8% 4 25V, EOME,

IRICAT 3 > ORI Shvre,

TRT (F/F, K ERERORTING, 2 — X BEIBIRE O TR 2488
TERIL (F/ 8, ) SRR RT3, W@*Wﬁo&@%%ﬁfTﬁ?éﬁﬁ

TR (F/Fo, v

BEEReIUER BT )
ORFEOHRBEE LD,

1) x)74sz®M%ﬁ®WMmWHOMT&6fW

H5 ARFALDOVTI, ﬁﬂﬂmﬁ%éhﬁmo# o

i, ﬁW%ﬁ,ﬁﬁ%ﬂéﬁ&Iu%ozﬁm&D,umﬁm
:@%ﬁﬂ%%ﬁb,%%ﬁ&k&btﬁ%ﬁﬂt—ﬁ#&%hh.

T, ST, TR, WEMREBAERALZLALLLT, Libiz Kozeny—Carmah HHFEILT B

T L RRERE ST,

R W

A 7 4 R EEL W BB S B, 4
T AR kD R RO BEEE L R v E sk
b, FFEIEAShTWS, LhLARS, 4071
AEWICHEDS ERT 2 Bz, ) 7.0 A2 B
T, PREOREME 2T LAY, AL— BN
BEL S 5T B BRTWER, 20REIINELS
A LNV, SR 31 B FEIEAE I
BWT, Hopd— @ﬁ%#%%ﬁﬁ,&ﬁ$%WL
EEBEDICERERIT S L RS R TS,
B ORTOBBIC W T FES SR T winn
W, BEEIRE L TV 2 SROMENER & ORI
AWk ThD.

WEBEERLT 2R s LT, IEEEES2O0 &
STBHAD &L b, & LICHHEE, WRETR
A D74 AR LT bOD L) 74 28 AN
oL bhs,

A CA Y 7o 2R Lic S BEREE S X U
WERIRE OB, MR B T, BT B b TR
~AD— XSRS E SRS RTITHEY, ok
b O, BOTA AR L il oo, o
ORI, R, HREEAL2EE0H Y 74300

T%]ﬁ[‘ﬁﬁ:h%; Bt (1977 11. 'ﬁ‘ﬁﬁﬂ) Tl
ek
* ER R A
(T807 kuiiti AR R EA 5 5D
Tel 063-603-1611
IR FTER
(T812 EMMFEE )
Tel 092-641-1101 :
ik = ﬁﬁ{ﬂi’ﬂﬂ?%fxﬂkﬂl%
st gt ) s 52 T S E

Ne, 24 (1579)

DREETRROTEE 2 5 B R 37,

BIHD 2B n, BREX A~ IEBBRRETTE
Licty A U7 R DT RSN S H A ST
e, ‘

ZHSETi }bﬁ{’rfé’ﬁlﬁ%mﬁt, FRASED S B HE O

W@ﬁ%ﬁ@%mmﬁk;o¢)74zm5®&}ﬂ
DR IS, HRE R A At@mgm@r$@
L, GERHICA D 7 1 Ak BT R S B R
BRSBTS oW T B L,

2. %ﬁ%ﬁﬁivﬁ%

21 EREE

EREBOMIE S Fig 1 iRr. BVERO BT
DOFMERIBEERT 2700, SMEIREEN 120m, 37
Bk, NG 2.4cm, BE (WTOOF T 7 4 AHid
BRI NS E TORE) stem T, BH7 2 Y
AL Lle. m?&#mﬁj74xm®&ﬁﬁ“©oT
B L Y o o )74%&@1 E%@O&T%%
%%ﬁ@%@&ﬁﬁ?éh@? A ERTND, DOH
Y74 ABIC B gri_zo@ﬁﬁﬁ@nwy@
@TMgENE, '

2.2 EBRAE

7w U O B RERIE AT @ R - TN X
NIeZZRO—Rit, 4V 74 2@, $HEHEOE-T,
T MEREH @ TEORE G, £ IS NI BRI~
BHHS NG, KES DR, Wuﬁ%ﬂW?@&%
T, Fo~HiHEhs.

~T,F%H,#zﬁ~©ib,h%#ﬁﬁﬁ)74
ADCHEOMIGEE F o shiels, Pavsen-~
HIHG S A, SRS ToRTOBEIRESRES h



3, RREELLUER
3 1 hﬁ*ﬁo)f%ﬂﬂ%ﬁ
FU T2 AR M)&Hiénmﬂﬁwﬁﬁ (ﬁ%«ﬁtﬁﬁ

O} BT, REIE F 2 S L0 EOORET LR
: CRPCRIE SN Gy L DBRE: Figs 2, BT, M
> W Fo 13, BADKEZ LAY 7 4 74 A 60HT
f*:} = C OPRNEE R RGNS G/A L, AV T4 2@ %
@*s’z e THA L SR e T TR s il
R o o CLTnWB, T, SERETE S S R LR
Rl D Bowe  SHRBEICIRE Lt B0, WD FIF, 3hE bk
@} g@ ga}fﬁe 2N, HEREN~TAT 55 G, Pl B 2 &
R ® ririce
D © Test ube
: =': @ Hopper 0 - T T S B R
/ ;@ Orifiee 7 8.0~ + B i
Soap flowmeter ) G.Uj Coi '."-5 o ]
@  Shell tube IR & _
@  Manometer ’ A _. .
@D Solid receiver 10 O 7
@ Earth' 3.0 ‘ -
‘ , o ‘-'?’,2.04‘ -
Fig-1 Engrimental Apparatus £
el ‘ Pate . <
#, @@73*)7427‘11%“6 B E v FRl S h 'Gm_ |
B, LIT, bAMEMETrL Y vy Eﬁm\ kif oin E
7 @@FH&EE& POt shs, : r -
KO F 2 P 733‘=?"“L,(7‘;o7”x_ﬂ\j‘, ﬁrﬁ bl i
i ol L B, @OFD ABHRERT Co . S8 e _
WHERIC & D1 T 5 A7 — 1T, :lﬁ&'rJEh.uL ® o
O A= s~ THE AP B LE, | o4 7
Bt )ﬂw:m-j'—# Table 1iz75. 65 &;tw/ 71 oak
= —¥ & ‘ 1@&1?&&%7“&@ , % 10.6cm mlé ' . ,
(D“Fi'ﬁ = o5cm DREE B4 Y T4 ABER L DD T or s id otaiofs L0
T, TR E IS 2 TR A B R DR BE 7 . wRe
R X DI L, DT Dy & i%‘é\‘,@nﬂﬂ\, I‘lg 2. Relation between G,/A
G AR TSR ko, " and F/F (Sands)
'i"a_ble 1 Used particles -
_ . Diameter . Density Void fraction Angle of repose
No. |~ FPartlcles D, 41 be [/om?] e -] ¢, [
1 | Toyoura sand 10 2,67 0,477 83
2 | Glass bead 154 - 2.50 0,407 o2
5 | Glass Bead - 270 2.50 0,403 e
4 | Zitcon sand 122 4,65 0.426 T
— g% — B LT



) ao0-

1,0
0.8

I S P 2 e

G/ [an/sec)

;"036
05
0.4

T

0'3‘. ¢ Emic'\r:l ;
"oy
0.81

o 0ap

L 02 03 040506 08 10
' wntﬁ‘j

Fig 3 Relatmn between G/ A and
F/F (glass beads) N

Bz, Fig 200k 3 TR OB G, FY Fy 93
%6&Euﬁmk%wa,ﬁﬁ%ﬁ@ﬁ%ﬂ@%ﬂ@;
AMN—XLBERIRIETH B, /T OER S
G Y, G/ A B BIEEA iz %Mf%a%ﬁ%ﬁwﬁ
?ﬁ@@ﬁi %@Ltﬁ&?%?é%ﬁ%«&%ﬁf
5. ZOW, FIF, OBEERENE {Th, JAmﬁ
&,%%w%mfr WERC X 0, BT HOBEIURD)
L7 BEIBRIBIC & 5 ERilic oW Cit, SZEBRIE) <
++ @ —9— ) ERELCRLE, 55
i F/F, BUNE L, RO, ZLATM‘J:%& FY 74 A
meﬁmib% wxm&béaﬁ#énrw7M%
@%&%Wh%&b%w %5@~ﬁﬁ(%m)
Bk A V7 4 RH @%Em%nf,mIMQMM#B
%;_mnwﬂﬁﬂ&m, mMer%wtw #
‘#‘5’);{_{.?‘@;..}@2}&”‘#5 HLBEOEE (me)
imﬁTréa,FU¢J74z%mmﬁb et

3®%$ﬂ7i«“ﬂ SR EOE Lyes & me L
QW#HMW Dbx?ﬁ%@%ﬁ%&t% et

& G, DWER, @OFR Tﬁjﬂ?ﬁfﬁﬁni VLT -
e, BHER w  bETUTI Ry, 20 B R
DR S W TRESET S B FA, 8 0.2 DT o
BRI v FERTHWBEBAIT, Bl @od Y
7 4 AV DIBROZER E A S, TR R
BB LeoEThS, .
ZDLHhike, FIF, m02yT®%Ahm,%£tm
HE & D ETREERFEREY, FEEREL 0=

No, 24 (1979)

1 | ?-I,’ITF'L-"

ﬁnwéﬁwﬁﬁént

Fig. 3 B r b LT, #5zx0—XewiER
ERLTWS, BBz ks s, F/F, ¥ 88 Th,
OB b B R RERSE A Y, A A
Al BERRE T THRLUE ~SBic F/F; dVNE <
VAT 0 2 BTz b &, a7 ART
FERESIE D Lpge & Lpgn & © % BAHIRIT 48
Ui 2 O, 0 7 ¢ AR mfliin 224 2 hflin
ﬁ%éﬂr%,@Tﬁ%hé;étﬁ@@&%%&ﬁé
EH ki?%t#om . ‘

3 2 IJJL%]#?{EE.

m$2’3fmbtiﬁﬁ,%wﬁ%m;o,%@
BEMREERE S, T OREER, 40 7 4 ARORT &
R ORENERDLE LBA, BHEOMRF RS
L, A V7 ARG Pk e A L. COREE
Fig, 4 o Py, BN i i B SR o i B
SRR e e

i ’3‘ . i
-
R}
< ‘ .
C T i L
3 : ‘
. 1 !
T ] 1
] :
¢ L)
e :
! e
-
i(F/Fu)c (F/Fa)en
W 1
F/¥, []
L:Hm.‘l‘

Lfmiﬂ

().

o Pig. 4 qualitative schematic diagram
[URTR . of flow pagterns ..

— 63—



BRI (F/Po=(F/F) ) RO BFin B
B, BEERETTRL, 41U 7 2ol o
FrtE, kAU 7 RROHEREA LA SATNAED
LA AT, o

el | ((F/F)cm<F/FS(F/F) ) F V7 A
&ORETHOPEIL,. A ) 7 4 A 500 DR Gk
ThERS, =, AV 74 RECHEATRERR, ®
PRl S AR LA s A, s ol B~
ABLT BT s - LR EEE RS, Thil, &
TA LB E MBI A 5 L B oA Iz 2%
LTLEN, SRIREEREARNLBLBNE, il
DR G./A O, %mﬁ%ﬁﬁﬁﬁﬂawi
bhhEYy,

ﬁ)?4z%fﬁ@@$&,%ﬁb<9#zéhét

P DR RO T H ~ OB EIONRE L e B EVE
’?‘;25 L FHERDS, FH R T ADEE, R

ORI OB Eﬁﬁﬁfxmﬁbﬁv‘i_bi‘;v‘@%i, A8

7 AR T S HR SRR A bR Wi
LR S

TR (F/P<(FIF)e)  Sid-lyd, 417
4x¢%ﬁﬁwu%m5nf,tJf4x% T—FF
Tomk L CHRSET AR L, e v %ﬁ“ﬁfw\ﬁ? BT
Bl Lie X 9ic, LBV R O TIBENE Loge & Lonin
L & A T . Z0D Lyer & Loin & OIER
Fig. B izm9. E*@me SFENTWD AP, F/F,
R—E T i, Eﬁﬁ’ max 75’6 Lin ETHEHLLT
LI L, fekiid, F/IF,=0.07 oBco R:D
B, 4P S—C, B L % Lpar 25 Ly &
TEELIEZ EERLTNS, :

: El T T El T T T T
1.0} ,

o A :
g 0.9l A& 4 % ]
IR 8 g
S o ¢ 8 .
d A
Zoar “ 3’ % r i
= 8 T (AT o] AP/l |

¥ 6.6 B e S 0.7 Tee | 0.7 [ 5.8 A
4 B (ojomie| - l
Sos F : [Ola @] ... -3 .
4 S

041 . -
1 il 1 1 1

! 1 1
0.04 005 (]Dﬁ 007 0408 0.09 0.10 Dll 412 033 0.4 045
F/Fy (—) . .

I‘lg 5 (4F/LY max and (AP/L)
mm m Rejgion m

MHLM”,W”QEi FiF, wloaoTBLLYE
b, R Bk B s LD BB, ChBO
i, 4074 B D, BETEECEEL TS LS
Wiz B, Dy BEEWEE 4B/ L) wars min ODEER
E{f -T2, SHIEHIk Rtthsk, UP/L)

— 8 — B i

min Xy (AP L) g GCHZHEEI{T, WTEEORE RS
FTReT, D, kkk-T, —EEERLTOS.
LOTEE, A7 4 AWCHRE DR TEOT —
DA BDRETEE Lner 13, BT OEHEOMEE ST
F D LV EESAB EL bhva, T, 4P/L)
war 11, HTREOBERRED OND, TOTLE, +

Uz 7\5?'[3 T —F BT LD BB Ly ﬁgﬁ%ﬁ
Flze XD BERBILERLTWS, &5i8, (4P/L)ues
min OHSMER G, (AP Lmes ~ AP/ Lwin 12
BHHLTHB L, TN, DRTEIETIAL~X
OEBKRE o TnB, ZoRiE, Tablel o ¥
DRTFHECERE LTS OPBRETH B, Luos
L Lygn & DEOIONE, MO &R —2
DL B O TRV REBbLG. S8, Me Ok
BB TIC OV TR BLERD 3.

Fig.6 1%, IS S5 0E (D,=204 fm, p,=2.63
g/cm?, e=0, 45%, ¢,=34“')“f2}ﬁ T, HEkiFeR12. som,
AU 7. AR, Com DB R BT — IR
s B EER LR TS, FER R LY @) Y
R RO AR NRE L TBEI LT B T L ERLT
By, EIED, IAEELTHSZ L BAEO bR, ﬁ
IR _OV\Tﬂ)%ﬁﬁﬂ’ﬁﬁ ol if;éh’(ﬁcm& 5CHB,

. T T T T 1 7
A &
. - v
Lo ~
08 i
L] .
j‘é ] S o
: 05— ,Parti_ul-e.s Sand 7
g 0.4 DF¥294;1, pe==2.6g/m’ —
: =045, @, =34"
0.3 - —
D=12.8cm, D=2,0cm
0.8 ]
I RO N L S T
0.1 02 0.3 0.4 050 ﬁ 0.8 .1.0

F/F (),

Fig.§ Relation between &,/A and F/F,
by Yokogawa® (sand)

3.3 EBREBIE
AR 1T, R ""‘PJMA—X@%@JJE’C'H%

k%%&#fﬁbtﬂﬁb%



LTWaBEED HeEE F L8 AP Lo Bife 5
THRRERNZ H6FOEE TR L - TRb E13
T EHLMI L. P .
(Fo—F3/Fy=0.83(4F/ T LY(D/ D1 oo 1)
iL,ZA AR TR TEIBH LW
. TEbTRE RS Kozeny-Carman s735824 5%
Z &75:%733&5 LR TWBER;
AP/ L=1800(Go/ A) (1= €)1/ D21 g, 6% woennenn(2) -
TelE Lo Re=Dy(Gof A) pf <10
Eas. (1), Ridsb F/F, L G/A LOBEREED,
FRTFR2WCOFMEEE Flgs 2, '8, 6 ILERTR
T, Figs. 25 5. i, BT B 5 EmiE L
%ﬁtiﬁivAﬁLTw%‘~Tﬁ§zEHf®%A
(Fig. ) IRV Ch F/F, R EWES REETEES
R L SR L TWBER, - F/F, A \év < 7:: DL
B L ERORERERE L -TWE, Zokdik F
Fy BNE{ndady WEToBSo Ly RERTIc:
A& B (1 5wk, Ba@ri (s s Lk
2bhas, 22w Eg (2, Tiabh Kozeny-Carman
B DT IR Ui SRR Fig 7 st

1.2+ lla)h 1)2]d]4 tg/ b
0.6 |[1
100 0 |elviale I AT R
) 1 |olv|a
Zosl / ‘ o
So't - f&/ﬁ&
408 / by’ . 7
L &1 -
o ,95/'// pands T
0 }_n
0zl ‘ﬁ)@/ amat i
% i ]
0 0.8 Lo 16
G/ A :[dn/eec) .

‘Fig.'7 Relation between AP/L and -G, /A
at various solid. particles ..

I £EH, Eq @& v #HEShefleRd, EP
OFERE, BoBs, ERI, I, ¥528—-208
(=) Flg-B T?%‘Eﬂ?‘;ﬁ?"‘ﬁ@ﬁﬁm'@@{ﬁ%ﬁ%ﬂ‘ fgl
MR BEIE L AT -ERAR bhE, B0k
By TR e, REYLIeBBRIRIETH iz bbb
BT, W Shin G 3%, FMESECH B, Zo
Ty Eq (2 Bt s b0 L PS5, Ba (2
i, SR TR I ke h, PFige 2, 3, 6T
RERNFERE L BB E 0T, BeDicksbok
HESHhD,

3.4 SERI LT EDBRE o .
FEFHBIE I L CEEEE & eI R ERET 5
W OF—GEEE, BHORTROBEICLD, Rék
BET B AR TE N I TEES RS D
EHEREL Z0eHEIET L oERERET 2
TERRECHY, —F Eq (Vo aiRRE b
b, KEEELELBELORD, L2 TR, THORE
fEDST COEMED BB BT o0, ") 7.0 R
poHYH S SRTRORERE LAY 70 ADBHA
THEHMELERBL, BEPIELV b RSk
FYV 74 A~ FHENHFT ZE%MF‘")\T% e oS
b, ER LR TR

Uiz Gyl A voersingenainenes T PR (3)
FR L U F/(1=8)pA e el

Eqs. (3), Wine S
FiFz2(1 =) psGo/ Fyrerrrernsininisinnid raverses «{n)

Eq. Q™ F, REAETHOF 7.4 A8 bORT
DIHHEECH D, £ ORBEHRRFE bR TV S,
TTTCE, SRS BV :

Fo =0.806V 2 051V Dy—=Dy Ay rrviveevionanenns (6)

Bos. (2), (AT Fo. (52805 L il i85,
E/FD = L. 07, Dgle?

= perlil et 3
1, 070D 28+ VDa“.DpCDa/D)D'?(l‘"e) :

Dq 7))  Xhdd, hiT FE (Dp. fn. &) BLUA
V7428 D, HEER D AMREND, 2a—2N
B HERE TS BECE S F/F, ORMER B5
ha, Eq (7 &E0EFronT B LELhicisE
BE Tig. 2 XFICRT, B b Ab— X BEhRIR
TR CWAERT (O, @, O, ) LRk
HBEBRBCRA T EET (- -8 O,
@) L OER L EEELTW5, Fig. 6 i vidie
2WTHERTD (@) L1 @) LOHMEL R
I BBRbIS.  TO/R, A ) T 2 AP LHAT S
ZEQIEN, A V.74 2 BEH & ek TR FRR
B0 LpkviElid, Ab—XAuBEETTRL, £<
HEE, AV 74 AR TREOERNIRET S D, K
B2l SBEBRBRCTTRT3 L 510k LS h
B, BEETCRFTA - XRFTHT S B (7)) o
% Fig. 8 MICXEITRLTND,

Lo® @

REBELLE LTEAT 28 E804 ) 74 Ak bo
B EOBEREE LT E #5 2 - Lieon TERE
TR R &,

No, 24 (1979) — 65 —



(1) F/F,4cxh, W?@ﬁ&%&ﬁ&@somﬁm
MRESTED, o
T SR P ORTRN R A A BEIRIREE
- TR Bk .
BRI R ek TRENIREN & AF 5 BT IR
TTFERT2EE (eiZL, FI3R—20
SAREECEES b oT,) ‘
DRI AV T AR T - F O « BB T
HFWART oric i Sha g, —of
oA EREOEREAY T4 R hEH
ASEDE, MENEEERESED T LNTE
B, (9 A=A TCEAN) .

20 SR, Dol ERiERceekifET
L LETEELRETHD, TOWEFERREL,
Bl b Lfcﬁ%’%, B —E A B,

(3 #EE I, DT, BrrsoBEMiReins
M, "'EfE;L;k ZRNT KDZennyarman WA YA N

Lo EMRE bhit, - ‘ ‘

4 s 7 — ?@%m,Mﬁi FyF, 4.
LT, IO A )T ARICE - THES
N5z Edbinotk, :

R OE S

A - =cross-sectional area of test - -

tube (=ml2/4) [om?]
A, =cross-sectional area of -orifice -

(=xD@/) . - o]
D  =diameter of test tube . [em]
B, =dlameter of orifice - : {cmi
D, =particle diameter : ' ‘fem]
F =feed rate of solid particles - [g/sec]
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F’ =distharge rate of solid particles *  [g/sec]
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Fig. 4) S
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Uar=superficial fluld velocity (measured.on =
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U, =downward velocity fo.descending

solid. particles (=F/p; (1 —8)A) [em/sec]

& =void fraction in moving hed o =]
p . =fluid density . .. . . - hg/em?®]
py:- =solid density . S [g/em¥]
£ =fuid viscosity, Lg/em sec)
ts =specific weight (=p.eg/g.) [G/cm®]
., =angle of repose [°]
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6) Yokogawa, A.; Dr. Thesis {Osaka Univ.) (1971)



B 17 $ %

T E 2Ny X B DR

.-Powder Fraction Performance of Expanded Metal
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Toshio Oshima Miteﬁ_aki Hireta Magao, Tanaka

Abstract
Experiments in powder fraction were performed using expanded metal (PAIRO SCREEN) o
for fine powder under 10 gm. The effect of mean air velocity, number of screens ‘and space

distance between the screens on the fraction efficiency. was examined,

Experimental results showed that 50% separation pbmt Towered Wlth increasing’ of the:

number of screens and the slope of fractional separation efﬁmency curve was’ affected with

the spaceé distance of scheenis, In this experimental region, the effect of mean air velomty ‘

©an the fraction performance was not recogmzed
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Preparatmn of Wax Matrlces of Medlcament by a
Wet Spherical Agglomeration Technique

'ﬁ¢ Wi, . JIR BB, #F R

Hideo Takenaka, Yoshiaki Kawashima and Harumi Mori

Summary

Spherical wax ‘or -ethylcellulose matrices of sulfanil amide and sulfamethoxazole were:

,prepared by a wel Spherwal agglomeratlon technique,
in- water and Were agglomerated with a small amount of second br1dg1ng 11qu1d Whlch
preferentially wets the solid particleg,

The med1caments were dlspersed

In the present study, as the bridging hquld benzene
solutions of white beeswax and ethylceﬂu]ose or solid white, becswax were used. Whén
) ‘7 using the solid white beeswax, the system should be heated at. least up to the meltmg
‘pomt of white beeswax, ie about 70°C. The sizes of matrices were varied jnversely as
increasing the amount of bridging liguid used and the agitation speed émployéd in the
syslem,

When the amount of bridging liguid increasing, the mode at the lower size of the differential
size distribution curve was disappeared converting to an uni-modal form. The dissolution
process of the medicament from the matrices were repi‘esentecl; by the Higuchi model,
apparent diffusion’ coefficient of sulfamsthoxazole in the metrix al 37°C was oblained as
2,12 X 1078 to 7.64 X 10~ (cm?/sec), Film permeati.on coefficient of matri:ées conj'c‘aining
sulfamethoxazole were rangeri from 0.011 to 0.31. The wax matrix had the lower : value

compared with that of the ethyleellulose, which 1ndlcates that the wax matrix is the more

Hydrophebilization of the medicaments prior to the agglomeration was sig}lﬁ,iﬁ(;antly.
effective to increase the sizes of matrices, whose size distribution became a bi—modal form. !

The -

effective to delay to.delay the release rate of the med1caments
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Table 1 Classification of synthetic zeolites

Name Fm—&;ﬂn Maln cations Compnsilion

Na—A 4 Na® Nay O+ ALDy » 25510, « nlL0O
A—type K —A 3 K+ Exchange Na* — K*

Ca—A 5 Ca’* Exchange K* -« Ca™
X—typs Na—X 10 Na' Na, 0+ ALO, - 2,550+ ni-l,ﬁ.)—

Ca—X 8 Ca'* Exchange Na® -+ Ca®
¥~ Lype 19 e ey« Alyl « 4.6 510, « nH.O
L ~type 8 X K, 0 - Al:O, - 65i0), + pIL.O
Maordenite 7 Ne* Na; O+ ALO, * 10 8i€), « nH,0
Chabazite 5 Nal Ca™ | MNaO- ALD, v A8i0, - nli.O
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Tel. (0238) 225181
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. ‘ Mordenite |
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“Ten”ei Ny Fukushima Mordenite
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No. 24 (1979>

Table 3 Production of Itaya;zeolite,s

Year | SGW | Hi—~Z Total
1966 | 3600 | 3600
1967 | 3200 | 3200
1968 13200- 132000
1969 17100 | 17100
1970 32600 32600
1971 33300 (40) 33300
1972 36200 2700 {38900
1973 | 38700 | 4800 | 43500
1974 | 33000 |. 4200 37200
1975. | 31500 | 5100 : | 36660
1976 |. 32200 |© 4700 || 36900 |
L2977 | og700; | 4400 F |- 31100,
1978 | 22100 | 7600 | 28700

Photo '3 Scanning electron micrograph of
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Photo.§ Tube mill. : Photo. 10 Mill.
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"Photo. 1{ Bag filter,

Photo. 12, Packer.
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Table § Properties of dry treatment zeolites

BGW SGW--l | Neo—% | _G_a__nrsu
F15um | ‘ C 3|05~ L
Particle - | +10m | <208 | <30% - ; "-‘:.'““‘ .
size =10 ¥ . 0% 10 ,__30:;
) =B =55% =359 T ] 30 ~G0mm
CEC (meq/i00g) We~150 | 130150 | 120~130 | 130150
Zeoltte | 5—~7 57 ~7 o<
HO (%) - -
- Free 0 1] 0 <3
Whiteness (%) > | >R >67
wH 79 7~9 7~9
Bulk density (g/om') [0,20~0.26 0.25-~0.30 0.30~0,40 | 0.65~0.95
5i0; 71 ~74 .
Ao, | VT i s B
Fe,0: B P
Chemieal
Cal 1.0~ 1.2
composition
Mg0 0.3~ 0.5
(%}
Na,0 2.5~ 3,0
K0 2.6~ 1.5
Ig. loas 6.5~ 8.5
ap PB . 3P B
3p pB | 8P PR
Pucknging style 25kg ) kg
B B0k | 5l ke pER 20k

PB=Faper hug FB=I"exible bag PEB=Poly cthylene bag

Table § Propetrties of wet treatment zeolites

cz Hi—Z 55 Coarse
+loam-| | <5 <B5% 1 0.5~1mm
Partiole | 5 um <3% | - B 1~ 3mm
size = Bum ] % »T6% | 3 ~b6mn
=Bum | >B0% | ol
CEC (meq/100g) 145160 | 140160 | 120~130 | 130~150
| Zeolite.| . 78 13~15 . 7~8 57
H.0 (%) = - -
Free 0 6~7 | 1~2 - 0
Whiteness (%) |.. =88 .- =83 X
PH S|oBmd ) Bl

Bulk donsity {g/en®) | 0.T~015. | 0,250.8 | .0.16~0.2 | 0.65-0.75
S0 e | pen | onen | nen
AhOr | IL5~12 | 11.6~12 | 11.5~12 | 11512

Fey0y <06 <0.7 <2,5 <1.2
Chemical

Cal <1 <1 <0.9 <1.2
composition

Mgd <0,8 <0.8 <0.7 <0.7

(%6)
- Na,0 2~L5 2.5~8.0 1.6~2 2.5~3

K.0 3.5~4" | -8~3.5 | 2.5~3 | 2.5~3
Ig.loss | 7.5~8 | 6:5~1.5 | 7~7.6.| 7~8

- . . 3P PB 3P PR
. 3P B |. 37 FD
_:Packaging style’ 5ke Wi
: Wkt g 10000 | 20k | pEB 20k
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300 1.7%10°% ©
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1860 3.8%10?
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