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Abstract

Mixing and agitation are traditional operations which are widely used in various fields.
A vessel with an agitation impeller rotated by an electric motor is popular equipment
known as agitation vessel. Many researches have been conducted for developing effective
agitation impellers; however, such studies are still continued. On the other hand, studies
on static mixers have not been done widely compared to those of agitation impellers. It
is pointed out that evaluation methods of mixing performance of static mixers are not
fully established until now. The purpose of this study is to develop a new agitation
impeller and static mixer based on Multi-Stacked Elements (MSE). They might produce
complex flow passes due to their stacking structure caused by two types of mixing
elements. Also, the development of evaluation method for mixing characteristics of static
mixers is necessary.

Chapter 1 provides an outline of agitation impellers including the importance of
mixing operation, the feature of each agitation impeller, and problems for industrial uses.
Then, an outline of static mixers is also described and features of commercialized mixers
are summarized. The previous studies that have developed for the evaluation of mixing
characteristics of static mixers are reviewed and the objective in this study was stated.

In Chapter 2, the power consumptions and mixing times of MSE impellers were
evaluated with the comparison of a conventional agitation impeller. The mixing
performances of the MSE impellers are improved by the increment of a number of
stacking elements. From the results of particle image velocimetry(PIV), the upward flow
from the bottom of the mixing vessel occurs to the hollow portion at the center of the
impeller and the high-speed discharged flow from the edge of the MSE impeller were
confirmed. The flow conditions in a mixing vessel with MSE impellers were studied
according to both the results of power consumption measurements and numerical
analysis. The result showed that the streamlines inside of MSE impellers can be
controlled by changing the shape and a number of stacking mixing elements.

In Chapter 3, pressure losses of MSE static mixers were measured in comparison with
a conventional static mixer. Although the pressure drops of the MSE static mixers were
larger than that of the conventional static mixer, they can be decreased by the shape and
a number of the mixing elements. The concept of suitable design for MSE static mixers
were presented in consideration of the flow condition based on the results of pressure
loss measurements and numerical analysis.

In Chapter 4, five indexes which can evaluate the mixing characteristics are newly

defined in this study and their concepts are explained together with the calculation
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methods. Those are mixing rate (14, medium brightness (Rmed), maximum brightness
(R’max), size of bright lump (L), and deviation rate (Dev). An injected fluid with
fluorescent pigment was supplied to a main water flow at the upstream of the static
mixer and cross-sectional images at the downstream of the mixer were captured. Those
are mixing rate (1), medium brightness (Rmed), maximum brightness (R’may), size of
bright lump (L), and deviation rate (Dev). An injected fluid with fluorescent pigment was
supplied to a main water flow at the upstream of the static mixer and cross-sectional
images at the downstream of the mixer were captured. By analyzing thus obtained
images and calculating the five indexes, the mixing characteristics of static mixers were
successfully evaluated.

The results of evaluations for various injected fluids were also shown in order to express
the validity of the proposed method.

In Chapter 5, industrial applications using MSE devices are described. The MSE static
mixer is feasible from the economical viewpoint for dilution of liquid flocculants with
water even though the amount of liquid flocculants is slightly increased. The
improvement of esterification efficiency in a bio diesel fuel (BDF) production process was
successfully performed with the MSE impeller instead of a paddle type stirring blade.

In Chapter 6, the results of each chapter are summarized and future prospects of the
MSE devices in industrial application are stated. Also, the standardization of the
evaluation method for static mixers developed in this study is indicated.

The academic significance of this study is to propose new mixing structure which utilizes
fluid flow inside of the devices based on the MSE structure. In addition, this study
contributes to development of experimental methods in the field of mixing and agitation
by the evaluation method of mixing performance and its standardization. The industrial
significance of this study is that the MSE impeller and the MSE static mixer can be
applied to fluids mixing in various industrial fields and adapted to development of other

devices.
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FDIEVE D i (coefficient of variation; CoV) = T A T 40 7S i?*f%@??é A
B2l L TnDd, L L, BERZEIIH S ETHERSMAICH L THW AT
ST, b IV AZT 4 w7 I~ LDIRERFIHE CEAMICITEBENRFE LY MZfIOTW
—MERBELTNEDTHLND, Ré\‘li'ﬁmﬂﬁﬁ A o O LY & X
VTR, T RF AL CoV DAE L U EHR s 5 L AR O FIRIC TR b

-~

—7J5. Kukukovaetal. (2011) /. J& il oy E A Sau /g5 e i Wi v TR e
T HEBRRICBNT, mAROEEZ A T 2MREEROIEIC L o TRE Rz 7§ 2 ik
FREL. IRAEBOREFM TH D & L, 2T THRIEEEDOIREFM %2 M+ 5
I EBER S 5, Fio, PARRREIEENRA LD DIZEBE L BRBIBEI NS THAD
DA AEHELRAR 2 B AL T Z ORM s ERE N T o0 d# L v s v 2 o0 B R
Spencer and Wiley (1951) = L2 i JOGIERRIE ORI 208 S b 22 5 O T S ARGE
L7eHE D13 & 555, IMEORERCHRERN TORESMEZZBEL TR, 20X 512,
XY —WTHAARICET DT — T =%, CoV SMRiEk: D mECIEIC L A EE A
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JL— MR Y =—OARBIC, bt 2 & ATE@mER Y v — 2 EAWE L U TN & 7 17
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CoV R NMIEAREEILE 7 BV EORGEEZBE L TH2RWe), IRERHMEL Rk L7
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B L bia LT0no, L, BEOLTT T MIBT 2 EA#EZ BLARET
AL 2 IR E O AR @R ZIRE T2 2B LIELIES 5. ZOBEITIE. mtktkR
R TR TR BLE R TIET 5 2 8 32 < D ORHiFIEITE A TE 2R
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1. 2T T Ty FRE—T—BLOHUPREZEYTE 7T P/ 15 —0H
AT ThD7E Rt M TR T KD ISR 22 o/ NERM 2 s T HBRIC
GrELe GULEAL S BICERE A S ORI X D AR RICER T S AW, EL
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(b) /=71 LD
HOERY
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1. 7 AWEOESEE T2

AFEOFRNERIZ2 2H 0, B1EFBIL IERITFELRP > TEZERET L AV b
REIEIT L 0 FERR S 4L 2 B HETR IR N EB D Ji AL & FERRAYIZ R L 72 R RIS LR 27 1 v 7
IFXFYP—FBHE L, TORAGHEEZEHL THLNMNILERICH S, B2HFBIX, AF¥T 4
v 7 2 X —DRAFEOFMEFIECOWT, #ERiFm vy a3 VARICEIT B RE S A
R0, BIRIBIZ I 1T 2IRE TR D FIARALIETE E5 1> H ARIEAR DO IR, R ERZZIC & 0 7
LTWeb Dk, A bEmEG 2 RERRE BT V2 NVT — Z b L CTEEO G EE
CEAEIL L. SRR K 0 D B2 2B E EA L7258 OFHE S ARGE L T, #FHE
FEHBEEL L RIS H D, 728, RIEEREOIIEFEZ. Sk 27 FE ORFEEE T
TG AETUEMEICHIEE ) ICERIR S, R 29 SEED NS HIE# BEE L L THEERED LR
T3,

TR &0 D 8Tk, MSE 222\ T, BDF SUEEE 2B 5 A F T AT LK
ISEOR ENERINTZ LR, ZEEE= LV AV MEEIC L 2BEHRBEANE O A TE
MENCH A LEZBWNIRA LW IO FE B ZICE IS ROFEEEZRE L TR Y., GRS
BEB R DFRRITIEN 5 Z EBWIRF SN D, F72, MSE EZSH L7z MSE #H#1-i. BEICHE
FEER ORI S, HEROEIR T CIIATRE R mE % 5% 5 2 & THEZ e #
DH/INTEY, BNREOERZ LENCT /e —F T 5b0EHEZRLIZE VD
RCIEDRSH D, MSE AHZT 4 v 7 IFP—Z 2o\ CiE, ZEBEETL A MEEWNEHZ
TR S N BHER IR I X 2 MEOFIIR A OMREE | IRAFHMEOFGIEZIC L EEMIZ
R L., HHICBE L COBIEL 2B EHEK E & IR LIZAT, 5% OFHIZ OV TOHE
FHETFTHLEOTHY, ZORTLFIMENRH D, £, AFT 14 v 7 IF VP —DRERM
DFESTIET, BRDAZT 4 v 7 2 F P —BORAFIEOFHER, WESTEED DOIFEDZE
R EDIREFMEOTM, RIEDMREEDIREFMEDZERIC L HIREFEOFAME., &~ 72
HENICHEACTED EWVWH R TEEND D,

ARG, ZEBBT L A MEEIC XV RS 2 BRI PN E O Wi & TR IZE
ALETF AL ZAERBE LT, N0 DIRERMEEAAL T L, £ L UHRARMEOFAL 5%
RETHHLOTH D,
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1. 8 FHEIE

B 8 By MFH7R LIEE(H) [-]
CoV EREL [-]

d DM [mm]
Do 10 Yok 1% [m]
Dso AT R [m]
Dy 90 Yohi 11 [m]
Dev fRIEEE [-]

G B RRME R [Pa]
G” TR R [Pa]
L L] (AL 6 A R ESR « X DOEIR [%]
M (%]
n Bk [rpm]
n(R) R D=~ [-]
n(R) R DB O~ X FeD U -]
Ny 715 [-]

P FEPTZE [W]
R IR O [-]
Re LA VIR [-]
Rinax R D= Al [-]
Rined R D R EE [-]
R FOEME O L= UME [-]
R RESLO L= 0 fE [-1
R’ max R 0 JOFRE [-]

T 2 / [N-m]
u i [mv/s]
AP IEEVALI=F'S [MPa]
x HEHI S O x T [-]

y dOCH = 0 y A [-]

Y & AT [1/5]
n R [Pas]
u REEE [Pas]
p I [keg/m’]
(@) Py [rad/s]
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REBIC RIE T B2 O NITAZ AN E L.

2. 2 MSE Z0O AR L OYRA R

221 HEHPETEE )

TS ZHHE CHEET A0, BERRVMTONTHhAENCATR M7 T 252 Z
CEPMETH S, Fvs T RO S OIRREE O ) OFETR S L, ST
B PIXT LHAO [ N BRO S iL o, PORLHXWITH U FFTES ) & R
D,

PLPERETEEN X, T O EREE RIS AT POTEXATRAY
—ARTHEETH Y EHNORIVIKEEEZ B L 7o EE OB ETH L 728
DIEET— 2 L LTEHETH D, £ 2 CTANGE CIRAFTEE N >\ T, OFERIRT 1« A
27— % (FBDT : Flat Blade Disk Turbine, PAF, FBDT ® & LS, ) A it Z: b Lz
MSE B & | QG b A ORI 2 22 2 72 MSE BASDW T O 2 [ lilE &

1To7=,
FREEAT RN /) PIWNIELL oo bRk Hi0 4.
P = 2znT/60 ()

T Fv 7 [IN-mly n X 0lia 2l [rpm] Td 4 B ) O o0 i Th A8
BN, [-11FLL P ONTRIINLL.

N, = P/pn’d’ Q)

p LD [kgm® | THY | d L
Re[-11ZLL FoUTRD 5105

“ mThHDH, Fo. HHELA A

Re = nd*/ u 3)
w TR RO [Pass] TH B,
MSE 3 & FBDT 3 & OFFFEATE®) /) o0 oo Tl - LT U

ALKTHRLCREEEZHFELE, 7 UYLk Zr,'(//(//”‘j*k*,_hf” = A =t
AR S S (Rheologia A-300, L7 A b)) TERFERBEIE L, O AE
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% 2'1 ﬁ:ﬂ—'\' ]\/71‘:0

F2-1 AL I DR LR (25°C)
p FEE w
[Wt%] [kg/m’] [mPa-s]
100 1259 909.1
95 1243 344.7
90 1227 156.8
80 1196 44.7
FE 220 EERICE R LR FBDT 35 L OMSE O AR LT,
% 2-2  EERICER U7 E LR
ol FBDT #& MSE #
W@D Vo ; - S AR A F AN %é 7/'7
[mm] d [mm] b [mm] np[ -] d [mm] b [mm] -]
100 50 10 6 50 36 12
150 75 10 6 75 33 6
BEERFE IR 100 mm & 150 mm 025 [ F 2 v, iR o i s L <
LRI OO EF CAEICERE Lz, £, SFHEBEO S S H A P RBHE %
1,/ 2155 CHELT-, 22 [ZENEFNDOFRO NI T E AR, 2-3 (T4
50 mm @ MSE 3. [X] 2-4 {2775 75 mm @ MSE 4t i3 A f S N B
BOMEERLE,
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FBDT 3

2-2 ERECfER L7 MSE # FBDT 3

[X] 2-3 50 mm > MSE #

[X] 2-4 275 mm @ MSE 3
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B4 2-5 13 AE (AT : Thod, e

LE— - 7 /. : Digital ES ; RYE.20P & ES Motor ; GRK2200K
) Tl TR, — % El 7wy
D ‘ MO,
Z N2 : 3 RS ORI & AR R

Bk L i T T ZOEEE LW, P
QAL ET LI ED 01T B R MED & %) & LA LGl
Ve, [RIERE E R ESIZ BV T H 2 %/ ME & R RMEZ AR &

EEIEZHEE E U CRisk LT,

4 2-5 fFRETES) SR (BRSPS 50 mm, 75 mm )

MSE B/ BRI LR 2L Siao) SR 7K & fif
L. K2-6 (TR d cidt e 2 i Lz, 7Tv — LABERIZE - —B IO A
4#— (UTM-3Nm, ==/%b 22 % i |
Too B—H— L7 A— B —iZ T , o A= B
s : fifg BT & Y #6HG EIERT 2 U : T, &

RO EBENEEEE LT,
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R

N

W

315
X 2-6 HEAEFTEH) FAEE (RIS 100 mm )
7% 2-3 ICHlE I fE A HEER R O FEANZ DWW TR LTz,

*2-3 B

ME EHT 7 U
FERE 200 mm
B E 250 mm
| 7E R 585 K @ HiE
200 mm
: 20 mm x4 £
JECAR P
FLHRBR 1012 R Sl /) ERFE-- JLn
A) LD A D> DY EZ ML/ IEMmE Ui,
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7% 2-4 75 % 7= MSE # & LT L7 FBDT BIZHOWTE )
DTHDH.

% 2-4 EITAE A
RBoT L S~ = .| EEm - o 2 e
PR FhEE e ; rﬂa;ﬁ JE & 1 Ry Ny
FIAIN
mm mm - - mm mm - mm -
MS1-1 100 49 12 18 6 2 3.5 2.5 | 6*(A+B)
MSI1-2 100 49 18 18 6 2 3.5 2.5 | 9*(A+B)
MS1-3 100 49 20 18 6 2 3.5 2.5 | 10*(A+B)
MS1-4 100 49 24 18 6 2 3.5 2.5 | 12*(A+B)
MS2-1 100 49 6(6) 18 6 2 3.5 2.5 | 3*(A+B)
MS2-2 100 49 12(6) 18 6 2% 3.5 2.5 | 3*(2A+2B)
MS2-3 100 49 18(6) 18 6 2%3 3.5 2.5 | 3*(3A+3B)
MS2-4 100 49 24(6) 18 6 2%4 3.5 2.5 | 3*(4A+4B)
MS3-1 100 48 20 18 9 2 2.5 4 | 10*(A+B)
MS3-2 100 50 20 18 15 2 1.5 7 | 10*(A+B)
MS4-1 100 56 20 18 5 2 3.5 2.0 | 10*(A+B)
MS4-2 100 63 20 18 4 2 3.5 1.5 | 10¥(A+B)
MS5-1 100 63 20 18 6 2 2.5 2.5 | 10*(A+B)
MS5-2 100 77 20 18 6 2 1.5 2.5 | 10*(A+B)
MS6-1 100 49 20 12 6 2 3.5 2.5 | 10*(A+B)
MS6-2 100 49 20 24 6 2 3.5 2.5 | 10*(A+B)
MS6-3 100 49 20 32 6 2 3.5 2.5 | 10*(A+B)
DL 100 — | 6(*2) — — | 20(*3) - -
FBDT 2
DS 100 — | 6(*2) — — | 10(*3) — — =
k 1 BBl 13 MSE BN TO43E| oo A , 1 BlX 1 a4y &
1 o 5mT
Wi R E®T 5,
* 3 PIRIEE BEW®T 5,
X 2-7 (2. MS1-1~1-4 55 11 MS2-1~2-4 |Zfifl L7= MSE . 72109 5 b
= KRR R L7, MS1-1~1-4 MS2-1~2-4 {Z> ‘ .
. A ER, LE S, BT kA& L7~ MSE
HY, KRBTGS s OFERBIAE E T I1XFERE MRS, KR
L7z kA& THLHUE N v ISR B L TCEIRNFNE
|\~ MSE # = DWTHi ot LT,
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(a) ~A (b)

X 2-7 MSI1-1~1-4, MS2-1~2-4 ko (GEHE k

222 MSEEMDOFHH O AL

MSE SO L VNI O AT EONE~EBEIL, FhiCE
RN RS A % &

R AHICITEETHD . S oot
HHATH D,

HIEFIEZ, >— RO B L. : FT 5
AR SIHIEE/T % (Particle Image Velocimetry ; PIV) % Jf] DOFIETIEH, FLr—H
—OBEENOEAE ORISR, E < - R #ill
) g 1= foT. %D (23 DR OB ENRRE R

e A1 +5THY #oTﬁm BREICRET2MLERH D, ZORN
AT THIEIC & - T ;«% ~ 5 TE D,

[X]2-8 - fALEEE AR L=, 100 mmfg 7 7 U VESEHEREZ v, B
££50 mmOMSE ﬁ%th-» 100 wt% &L, e 0iE400 rppmE L
7, ZEENDIK WOFIEZ LD FL—W—& L TR 7%

72 < PIVIEN 24T 9 = LY - =Y (121 1 532nm, H
7 5mW, 1 kot [ it =

71 A (MEMRECAM fx-K3, nac ) T B L IRTIZ1000 Ll
BA&G L7 - 7 h 7 (FlowExpert, 77 k7 S L., &

-3 5.
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EREDAS

[42-8 - [
2.2.3 MSE
2 R R
> Nz — & THAEIZ
HE 5] 2 PR =R /AP
— % TR R
7 #)— PR AR K o T
: N D LE %

5 EAfE FT 1% Fi-, FHEL K
DRV S o halte L. ®BEnEIIChieE L Tun B FEh LIS LT A

AF5E TIE, EZ2HH L. MSE FBDT

ML 7=,

[42-9(C fE DR #t (ES-51, HORIBA) D%
VRNES RS CH e b FU D L% HEeErE L, 1 PHER
= AV A= Vde L7z, ¢ 80 wt% & 90 wt%
Ut KRR 100 mm W1 100 mm
L7, 20CITBIT D N U T AOEREIL26.39 g,/ 100 g-7K Vi
BFET85.4 mLDI0 wt% 7V & U KIS E £ 5K H78.54 mL FAFIIA IR 72
%2072 gL 0 b7l o A CHEE R <¥)— X5 =
b FU 7 L%E05~1g L) |
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DO EEND TR AR —EE UL T HUNENRDH DT, L0 BMRON P HE

MOBEHELI LD

[FFEHE L L7z &

< MUETHH, #2-51CMSE# & FBDTHE D I VK
s LTz,

X2-9 FEREEIZ L DL SRR

7 2-5 CEERHIE I S MSE 3 & FBDT O (18°C)
MSE # FBDT #

80 wt% 300 rpm (0.043 W) | 300 rpm (0.043 W)

90 wt% 400 rpm (0.274 W) | 500 rpm (0.258 W)
2.2.4 MSE JE3 O B

MSE N SE - B AU iR V) IR W% EiE T 5

MENZWEE Vi HE#E —J7. MSE . ALY
AR, IRE = FOE &% BFHINTFRE L0 2RO L TR
(2 &0 PR = M-S BOMERZA S Tidewn, %
FRPT ) & RO, Bis - K ESEEIE ~ v = 7 R-FLOW
—L7a—) |2k %17 7=, R-FLOW |Z, LTl —Z2 =7 A
sk, sifET TEAE ke BT LEMALTE XV MSE ZEWNE
A7 RV B AR AU 15547 S R MRS E S
A3 2-6 I F HRALAR BIES Y [ZDONWTDE 24 &

30



3 2-6

200 mm
200 mm
20 mm ME*x4 £
JEAR 7 T
|2 Sk 7% K @ 25C
B[nlis 400 rpm
2. 3 253
2.3.1 FBDT # & OLhig
PE 100 mm O BRI 50 mm O MSE T g% E L TCRR D
: - X OFHRFTERY S &Rl e OB X 2-10 (2R CEPTERN )
FEE A O E & B I ABBEICHN U, £, 7 U U R CLE) A<
HIEEB IO HED A7 P A%t D OHMEIE S BEIT R >

15 ——T— T
I 2 R [wive)
——100
- - ' 95 -
EIO— +88 .
R L
@ i
- L _
2 Ol
oL ]
0 200 400 600 800 1000
SRS [rpm]
[X] 2-10 MSE REOHFRFTEE ) & 112000 Bt%
(BE /5 50 mmy 4975 100 mm)
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A 100, 95, 90. 80 wt% & ZE x - 4#545 MSE 3 L

FBDT & GIEE UpAlD) PFENFNX 2-11~K 2-14 (2= LT-,
40 - .
| |——FBDT
——FBDT(+ )
__ 30F |—o—MSE .
= | [—MSE(+
_R 20 ]
=
i
% 10 _|
0 | |
0 1000 2000
SIS [rpm]
[X2-11 , 100 wt% D FEATER) /) & 0l O B3R
(3774 50 mm., 5741100 mm)
40 : .
| |——FBDT
—A—FBDT(+
—30F |—o—MSE -
= | [e—MSE@ 1)
R i
@20
&
% 10 -
Ol o—o-oomo=trt -
0 1000 2000
A2 [rpm]
[X2-12 , 95 wt% DIFFRFTERE) ) & E3[E3
(3 50 mm. 4741100 mm)
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[X2-13 90 wt% DOFEFEITEE ) & E5[5
(377450 mm, : 100 mm)
40 . .
. [ ——FBDT
—A—FBDT(+ )
—30F [——MSE -
2 | [->—MSEH+ )
ool _
ﬁﬁzo
=
10 _
0
0 1000 2000
2 [rpm]
[X]2-14 80 wt% DFEFEITEE ) & E5[5
(377450 mm, : 100 mm)
s ». MSE |1 FBDT #® L ¥ 7 73
MSE 75 [@— [ ALz .. XDHTRILF—PRE ™ N5,
S FCTE R S 7= 4 M oo v AR IC & FERTEEEN A K&
<Tpol=b oL HEES
PEL 72 B I20EVy, MSE 3, FBDT (KBl 5 DA
X AT ER) i N DT o FIEZT Al

N
(]

| —*—FBDT

(O8]
(=]

—o—MSE

—a—FBDT(+

| A—MSE(+ )

)

)

BEPEN ) (W]

[a—
S

2000
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=R DA M BEE) ) & BRI ENn (5 L< i ) SHLHHDOTIEH RN
CPERBMEL 72 S - X s R EERT
2 /) j 2 hnLE
Wiz, WNEE 150 mm O B 75 mm @ MSE 3 & FBDT HELT, 7V
EEZIE % [X] 2-15~[X] 2-18 |2k L7z,
30 T T T T 30 T T T T T T T T
—*FBDT —e—FBDT
| [——FBDT 11 510%) [ [ ——FBDT(+ %)
- —0—MSE . —o—MSE
EZO— —&—MSE(+ 1 FE1k) 7 2 20 | —=—MSE(+ g
R R
2 8
%—»1 | _ I B i
O 1 1 1 L 0 | 1 1 L
0 200 400 600 800 1000 0 200 400 600 800 1000
[rpm] 7 [rpm]
X2-15 100 wt% D X2-16 95 wt% D
FEFRPETEEEN ) & ol o0 BAR FRERFTERE ) & 0
(FA/L75 75 mm., 1150 mm) (F/75 75 mm., 1150 mm)
30 T T T T 30 T I I T T
—e—FBDT —e—FBDT
I ——FBDT(+ ) T - |—*—FBDT(+ )
— —o—MSE — —0—MSE
Z20 F>—MSE(+ 220 [——MSE(+ ) .
R R
@ B
10l 0l i
%10 %10
OL—n L s | | 1 0 | | )
0 200 400 600 800 1000 0 200 400 600 800 1000
[rpm] [rpm]
X2-17 90 wt% ™D [X2-18 80 wt% D
TRERFT BN 7 & [ Lh O B4R LRIy ARl
(/75075 mm, 1150 mm) (/75075 mm, 1150 mm)
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Ik |74 100 mm - 150 mm PP ELE) oD IZHOWT, LFDOEHE
HRER S5,

1) MSE #{Z N % HERP £V, FBDT®E LY o=@
x5,

2) FIZL-T, MSE 3, FBDT 34L1 -1 /)& %,

3) : PMEL 72 BIF TS D U
EEMELS 2 21T E ZFOfmAS = i 2 ma il E TR

4) ! % 90 wt%lL T , MSE 3 & FBDT %] O FE T2 &)
E AN %,

EizR TREEFTEE) /) & [BlisE o R4S S Btk & L TIK

2-19~[X] 2-26 |\Z7x LTz, O30T RAVEOHE) LA Bt A K HOR,

ZHWTHERLEZELDTH D,

1035 UL B R L) SN S SRR AL 1035 T LN R L) W s L
3 —e—FBDT ] F —e—FBDT ]
: —A—FBDT(+ 717510 | 1 i —a—FBDT(+ 717 10)| ]
10% —O—MSE . 10 —o—MSE i
— f ——MSE(+ 7177 | 3 : AT MSECHTEER) 1
o —FBT( kD) w : —FBT( 11
= al 10!l
oL & 10k
% g g st _
10°F . 10° y .
al ] AL vl el
T T 1 1S ('S (LA (L (G (N (0
[-] ' | [-]
[2-19 NpvsRe (100 wt%. 100 mm) [2-20 NpvsRe (95 wt%. 100 mm)
3
10 2L A1 R BN LA 10
3 ] : —e—FBDT
2[ . —a—FBDT(+ 717 1| ]
10°¢ 102k —o—MSE .
— - —a—MSE(+70 717 |3
— I of —FBT( :
S0’ 10k
2 | S
10°L 2 ol
100L
-1 T N BT B ......._ -1: i i R , .......-
T 070 (AT LT (UL TR T
v ! [-] [-]
[2-21 NpvsRe (90 wt%. 100 mm) [<]2-22 N, vs Re (80 wt%. 100 mm)
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1035 A | T AL | 1035 T T T T T
3 ——FBD : —e—FBDT
_ —4—FBDT(+ i ——FBDT(+
10°F —OMSE . 10%
10'L
10°F
-1 T B I I B .....- -1 . T BT B B ....-
10° oo 10 107 10° 10* 10 g0 10 107 10° 10*
' AL -] ' AL -]
[<]2-23 NpvsRe (100 wt%. 150 mm) [2-24 NpvsRe (95 wt%. 150 mm)
10°g "' LIRS 107 e
: ——FBDT ] : —*—FBDT ]
- —A—FBDT(+ )| C —A—FBDT(+ 1 10) |
10% £ —O0—MSE 4 20 4
: ——MSE ] 10°¢ o MSE
C —FBT( T E
| C
10 E_ ﬁ 101 s
5 S |
0] L
107 10°¢ §
10-1_()I ol ll I”””IZI III””I:}I l””_ 4 F :
10 10 10 10 10 AL
, : 1070 10! 10° 10° 104
/ [-]
[-]
[<]2-25 NpvsRe (90 wt%. 150 mm) [<]2-26 N, vsRe (80 wt%. 150 mm)
I B DRI, WA, it BRI X A EE o RS RN & %

(FBT #) & MSE

EE N7
gLz < vy, F 2T,

DT, FBDT 30k HOXTHER L7/ B3
W2 600 rppm WIS B R D

IR X B ST DN T, SRR N BTl L2 b ORI 2-27

Thsn, KLY, MSE = LA VAT z S AHEN i BE S

k5 o> 2 SOFE LD L) HEAnAs HZ LGy

N, 7o n hrs oM E oMl &2 OO O/ SRR HN

=S MSE 32PN NOETEILIZ LD R S D
EAMCHRE S REOFRDOWHOMELERICE DD EE .. MSE #

VKPR L IR LC FBDT 3 & B2 A8 /) &R RSN,
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[S—
S
\S]

—o—FBDT ]
—O—MSE 7]
—FBT(Nagata's Eq)

Power Number [-]
=3

100 1 1 1 1 1 11 1 I 1 1 1 1 1 11
107 107 10°
Reynold Number [-]
[(2-27 [Al— 600 rpm) (23317 AFBDT#, MSE#, FBTHEO®
3 LA/ E3[E3

2-28 |1 80 wt% i WZHAL T MY o AERINLE & sl
%= CRERTOEEIN E & HICER S EITHEI L. MSE 32X 1700 £ T R
AN RIENN APy e LHEY —# U7, /7. FBDT 3% 2300 A2 ZE L7~

MSE #2{% FBDT F(Z Fb PR 0 F A0 25% 0 T 05,

o0

1) 80wt %

N
I

—&—MSE
—A—FBDT

N
T

17008

1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
I
"2

G R il

300’@

Electric conductivity [mS/m]
i
I

00 500 1000 1500 2000 2500
Mixing time [s]
2-28 EA/-SEIC LA MSE 3 & FBDT 3 FFA

(80 wt%
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2-29 % 90 wt% RS e ) B LA R LB DTH S,

MSE 33 3102 B o fifbT b U o L3 g Lz & e L % L. FBDT
HIX 4000 PAE L, 2O MSE FBDT 3 |Z L~ Z#9 25%

r-—
LA

—e—\SE
——FBDT

ol T

0 1000 2000 3000 4000 S000

ol
=
-

—
- |

=
o
o

.
-.d

iF )

2-29 FERCJEIC XD MSE 3 E FBDT 3 S
(90 wt%
LA EoOR 0%, MSE & FBDT BOEHEFTEI NN EF L RD LI
HOTH RS T R 234 N T
= o5 LLT B RARRIC
L7 (bR SRR FIVVCIR 2-30 IS 2w b Us, S0 oAb o el
TAHDIZ BRI Toh Ty [0 A2 T fp,
X J v, MSE 3 RE 20680 TrE4 (ZHEKIET N U v L3 EfE L. FBDT 3%
JRFH] 33333 2B L7, O MSE 321 FBDT 317 v B 389545 T
2%, —Ji. 80 wt% IZ. MSE % * FBDT & BE—Th
HERERR L R & Lz AR IR U 25% 5 Thotz, TRbH 7Y
SRR < A INTEVME E LA BRI 0 & 5 D
L. K227 ToRENTZ. MSE LA L RIEWVIZEE . T72bb =
DI E, BoOMmE ZDEa0 D /UM = RS HE N i
LDOTH D,
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I

H1) 1) e B 90wt %

e
—
__'.d
i
g}
[
i

L 1 L 1
10000 20000 20000 40000

Dimensionless mixing tim |-

X 2-30 FEA S FEIC XA MSE # & FBDT # S
P - B#F’aﬁﬂucté7u\yh
(90 wt%
HIBWTIINE AT B Y Ao e e FBDT #OHA 1R 0 #%
WA, HA LT B U o A O FE A HEEER O 2 F A A PR

MSE FRITEEEBICE 470 B ST, RiR9 2 A 20 TR S LRI & 0 B 5
RO 7 %

2.3.2 MSE
MSE 3454 O DT, MSE D EELHAEOHK
S . 7 NS X DT ARSI LT T S,
k =2
2-31 &k, ARG k AR Z T2 MS1-1~1-4 OFFEFTEH)
FAZOWTRLELDOTH S, KT ()idili & 5] FEE A
FTEEN 1R LT b DT, k INZ T E LR 7773
b SR EL e IR, PEHO AP IAT D
JERR O s i 3 2 TR S bHLE 350 rpm (2T

EE 10 mm @ FBDT 22k LT, 12 K (6 #1) @ MSE O ES) 71340 88% TH 5
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23, 18 4% (9 £H) TIEIA 123%IZ 72 - 7=, [AERIZ 350 rpm (23T, P11 7 20mm @ FBDT

Bl T s 24 # (12 #2) @ MSE 3O FEETE#E) /7134 53% TH D . 40 £ (20 #H)
TITR 79% D FIETEEN ) Th - 1=,
X Fbyik, ) A A L T A PETEEN AR LTEZLDOTH S,
FEEAEN 2L e AIF Y BN ) o8N EIE 75/ P AR AR i
: ER B DL DO PN AFFLEDS S - S ENRRTHDEEZS
3.0
i —o— MSE 20*AB
E it —O—MSE 12*AB
; —~—MSE 9*AB
ﬁ —o—MSE 6*AB
g 1.0 -& DT large
m -m® DT small
0.0
100 200 300 400 500
[Bl#EEL [rpm]
OREL="c:=
3.0
'__E- 2.5 /
E L /O/ -0—450rpm
E 1.5 ed -1-350rpm
R o/ /D ——250rpm
® 1.0 | T ——150rpm
3
®os D/D‘__&____ 7
"
0.0 —
0 5 10 15 20 25
BEILAVMERAK-]
(b) FEfEAA L LUE
[ 2-31 G A NFEREREL S TSN ) O BEfR
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[X] 2-32 (=, H:HE K% 10 #H (20 MSE # (3 2-4 H1 MS1-3 [Zxfs) 12

e \Z L% 400 rpm (235 Wi & i ~
7 Mz Uiz, 70, X 2-33 12 & UTPERDE 20 mm @ 6 7
H—E U E (F2-4 PO DLIZHIE) (22W T, Wrim & Wr VAN
VA AR LTz, FBDT # FTEEH) WLV 1048 (20 MSE #

¢ 400 rpm & [A UEh /) A 7" L72 320 rpm & L7z,

(a) W VNI i

(b) G5 VAN
¥ 2-32 MS1-3 ® o kD EE A
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(a) W VNI i

(b) G5 VAN il
2-33 DL @ o kD HE A
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1 #~4

6 mm

(=(@6—1,2

43

7% 2-7 |2 MSE FBDT
#:2-7 MSE FBDT
MSE 3 FBDT #
10(5) 20(10) 40(20) 6 #3E-3
[mm] 100,749 100,749 100,749 100/ —
[mm] 3.5/6 3.5/6 3.56 -
% 18 18 18 —
[rpm] 400 400 400 320
[m?/sec.] 0.00324 0.00366 0.00616 0.00591
TS ) [kW/m’ lig.] 0.409 0.462 1.020 1.12
S 1040)  [kW/mB.lig.] — 1.268 1.801 1.29
[m/sec.] 2.15 2.10 2.35 1.999
[mm] 0.0169 0.0124 0.0128 0.0136
[Pa] 72.3 89.7 344.0 498.1
MSE 3% FBDT
5 iz A

MS2-1~2-4 {ZT-DW

2.5 mm

2.5mmx2



3.0
S
™
E 2.0 —0-450rpm
= -+350rpm
-
= — ——250rpm
R
g 10 o —~—150rpm
H |
L2

0.0

0 2 4 6 8 10
BAEILAY FEE[mm]

[X] 2-34 G b A NEE BT ESY ) O BfR
BTy a4 NESDE S LR D 2 524 ETh v, 0 7 i FLRE B o R
W2k, e A MEELS LTHHIEPITER /1T PRV, T, '
MES Y LD 2 fELA FThIVE, 2o L A NESOHIRRIZ L D,
Ay MERELTHIFERAROIE T CPERTEEEN T < e B,

[X| 2-35 MSE EJE 0O OHI
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49 mm 3.5 48~50 mm &

2.5 B (¥ 2-36), 1.5 B¢ (¢ 2-37

MSE 2-38 20 ¢ (10 #H). IR

2 mm 18

2-36 2.5 B¢ 2-37 1.5 B

3.0

2.0 B ——O_—"“-\.O —0—450rpm
—+350rpm

EEs s il .~ m3-lig.]

2-38

#2-8
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DUWTHE

B o AF L

L. H. Wix T < (EiE) ) CF %
3.5 Ben LS BRICR D k3.5 BRI 50%IC LTHEY ., BIOZ0NEENRD
WIRATE AN DUWNTIE, %9 % BDF
x> A5 ARG it DNTD DLETH D,
7% 2-8 MSE BOEIAZ 2 158 OWEh - =
10(5) 10(5) 10(5)
[mm)] 100,749 100,748 100,750
[mm] 3.5/6 2.5/9 1.5/15
3 18 18 18
[rpm] 400 400 400
[m?/sec.] 0.00324 0.00353 0.00387
7 x i [m%/sec.] 0.01134 0.00883 0.00581
55%) [kW/m? liq.] 0.409 0.457 0.759
(S 10 1) [kW/m? lig.] 1.290 1.397 1.468
[m/sec.] 2.15 223 2.34
[mm] 0.0169 0.0109 0.0109
[Pa] 7.3 211.2 411.7
(4 e ~k
Wiz, R X2 LR E 6 mm (Zxf L, 2 LR S % 5mm (¥
2-39), 4 mm ([X] 2-40 \ZZE 27 MSE BT )

2-39

LR & 5 mm
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oy |

PAr 3.5 B o PN 49 mm O RS L b A 2-41 (TR LT

Mt b A B OV INT100mm T h A s L E S 4 Smm, 4mm & L7z
TIERRIIREL 200 FEEFMILERITS 22 mm, 1.5 mm & 705, FEERE 20 &
(10#1) . IBRA= L A2 NEX 2 mm, EHMSHEE 18, B35 BiFdb@mTh s, FREH
m&%imﬁ<kéﬁ?ﬁ%%%%h@»é<mofwéﬁ FOEEIT /N KN,

3.0
=
)
E 2.0 -0~ 450rpm
= —{+350rpm
P
E ——250rpm
& 10 O - O ——150rpm
%®
]

0.0 i i

3 4 5 6 7 8
BEAILAY FEEFEES [mm]

2-41 R EALE S - W L HERETEE ) O B5%

AR LEEEWICRAET LAY NOEES A E 272 MS2-1~2-4 DFERIZ LV IRE= L

Ay NEED 2 mm, HEEDOE XA 1 mm OFEEI, FEFMIE E 5 mm TiRPEEs
FLIEE S 2mm x 2 e R AL S dmm L AL 1.5 mm x 2 &
25, WINOGBE S FREAFAILHEBEBIREET L A NES LD S REWVZH, FEHF ML
FIBRIC L > TRET L A & MERBENEICRAT 2MEORENHIR S D Z L1320,

o T, AR "ia‘ii‘é?ﬁh,ﬁ@%@\ RET VAL MNBEOECL DD LEZ DN, FME
BLOEREDFE U THNT, WEPEEIMEEI NI Z 2RI/ nEnz s, Znbic

ST DA R A& 3 2-9 (TR Uiz, SEEEFTES) /) 0 FZHME T, 8 H AR S 4mm iX 6 mm
IZH TR 98% Th 4708, JEERMEIC DWW T EESAES 4mm X 6 mm (23 LT

FI8T% L 72 o TRy HEFMEHNOEIEL Y IERREDOERNREL 2o TS,
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7 2-9 MSE B LR E - WERAZE 27 (RS

5(10) 5(10) 5(10)

[mm] 100,749 100,756 100,763

[mm] 3.5/6 3.5/5 3.5/4

18 18 18

[rpm] 400 400 400
[m’/sec.] 0.00324 0.00291 0.00283
x [m¥/sec.] 0.0113 0.0102 0.0099
[kW/m® liq.] 0.409 0.350 0.302
10 #1) [kW/m® liq.] 1.290 1.289 1.268
[m/sec.] 2.15 231 222
[mm] 0.0169 0.0101 0.0106
[Pa] 723 153.9 148.5

(5 kDB

iz, FEHE NOEEEL 3.5 B - WEE 49 mm (Zxf L, WNEER D D JE Lz
NEYRHIBR U CEEE - WIRAEE X, 2.5 B - W63 mm (X 2-42), 1.5 B - A 77mm (¥ 2-
43) AT LB E ORI EEN /)IZ oW T, BeE 3.5 B - TR 49 mm bl A0
[X] 2-44 |2/ Uz, 700202 20 42 (10 £0) | MEE 2 mm, &5 M5 EIHC18,
- LR 6mmiZdtETH S,

2-42 2.5 B« N 63 mm

2-43 1.5 B¢ - N 77 mm
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| 2-41
: MSE -
2-10 12
3.0
'E
® I
E i) L ] ——450rpm
E -+350rpm
'_E ——250rpm
ﬁﬁt 1.0 E—— —L— ~~150rpm
" — A
0.0
40 50 60 70 80
BAI LAY FRZ[mm]
2-44 Vs.
#2-10 MSE © 7
( 5(10) 5(10) 5(10)
[mm] 100,749 100,763 100,777
. [mm] 3576 2.5/6 1.5/6
E 18 18 18
[rpm] 400 400 400
[m?/sec.] 0.00324 0.00310 0.00308
X [m3/sec.] 0.01134 0.00775 0.00462
(3 [kW/m?3 liq.] 0.409 0.397 0.366
(5 10 %) [kW/m?.lig.] 1.290 1.405 1.505
[m/sec.] 2.15 2.30 2.22
[mm] 0.0169 0.0110 0.0111
[Pa] 723 190.4 244.8




(6 b D JE TR 53 E

iz, KU NIV 18 loxt L. JEAHmoEEAE 12 (X 2-45). 24
(%] 2-46) . 32 (X[ 2-47) LEZT-H6D FTEEEN I DWW T 2-48 (2 LTz,
20 # (10 #H) . MEX 2 mm, B35 &, ¥ EE 6 mmiTiETH

B4 2-45 &AM 12 53 F) B4 2-46 JEHi1m) 24 53 F) X 2-47 JEH51 32 43 E

Blinb, FEAMGER 24 13— 27 Lo TEY | B AREmWIEEZOERmAHRLS 2o
T, BIZIE. 24 H3FNTKE LT 32 %0 &) /71 450 rpm (23 THEI 9%
JEA AR EIEBRE T EBET 5 UIRED RN 72> T, BT 2 HiE 1L
MO DFND 2R AR IEAREmWIEEZED K& EIRL
3.0
Ey
;E 2.0 —O— —0—450rpm
; e [ —1+350rpm
-
= ——250rpm
R0
& [ B iy R | ——150rpm
s
" HN——t "\
0.0
0 10 20 30 40
RBEILAY FORABESEHK -]

X 2-48 J& My EEL FTEE®E) ) D
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72 2-11 MSE © %
5(10) 5(10) 5(10) 5(10)
[mm] 100,749 100,749 100,749 100,749
[mm] 3.5/6 3.5/6 3.5/6 3.5/6
% 12 18 24 32
[rpm] 400 400 400 400
[m?/sec.] — 0.00324 0.00280 0.00266
[kW/m? lig.] — 0.409 0.377 0.315
: 10 #) [kW/m? lig.] 1.230 1.268 1317 1.195
[m/sec.] - 2.15 2.23 2.23
[mm] — 0.0169 0.0120 0.0122
[Pa] — 72.3 123.8 125.6
R 5 MSE
(D G
(2
' 2 MSE =1~ PR
3)
4) 3.5
2-49 {Z MSE PIV 7
PIV 7 MSE
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5 MSE BOH.MNI MDD BRFEOLFEES L0 Tdh D, MSE B [ i b E O R E I
YT O0Imls Tho- MR 0Imx0.1mTho T, FEENSFEE~T 1 P CRIET S
ZEHREZE L PRV ER I E L TS D B D,

[X][2-49 MSEZRJEHER D2

X2-50 " A ONER N S OMHER O SR L L A sdt, MSEE ORI A6 HJE H 1)
ANOFHEIT T T0.29 mis &R /- T ALIMSEBRNE O/ NERALIC L S s Y
S LTS EN A 2 I BABDOTHD ., BT E~DF S AEmWNEE 2
YA

[X]2-50 MSEZAAERD i
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2. 4 %

i

K%Ti FHICBER &7z MSE B2 HOW T, BT — 2 OHIEIZ XL 0 20825
WZTAZEAEERE L, HHEFTES S OMIZE. MSE B0 mENRIOBE. B LU MSE
ﬁ@ﬁa=%®ﬂ%%ﬁotoﬁ6htﬁ%iUT® nTHsH,

(1) MSE E T/ U T Y L KBIREHEE LZ & SO EE 12 ER L v Ro7-, A%z
B CfE L/ MSE 3 & FBDT & Cld. MSE =0 i [il Ul e oy~ o = Lo
XHTRNF—PREL, TOEMITEORENRRKRE S RHIFLEHEETH -T2,

(2) 7 U &Y VIEEOFEBETIX. MSE ZiXMhOEARZE IRV A AV AECEN ) £08
S HEINT A EmA R b,

(3) FRBARE © DT, KEHER LI & & OEBATES) HHIE I X OUREET O R0
o, MR, FETMEH. ﬂﬁﬁ/\iléﬁ#%%#)ﬁ%@]ﬁ B2 DHEPREL BRE
DEBIININZ LR ohoT, RAEMRBICHETLILEZLNDS BRIRE) x (KR
W&ﬁ)jgis&ﬁﬁ%ﬁ%<ﬁb\ﬂﬁﬁ®“ﬁ BMOGIMEBEFFTE D,

(4) MSE ED[EH#RIZ L V. FEEHD MSE ZHLEICN ) FRBEAFEAEL., SHIC
MSE EfIE 2 HEmEOHEHEA RSNz, PIVICL Y 2 b oz EEAICEE Lz,

(5) MSE EDOEARME2ESEE OREELL D E—HEFTEE HEM0 FcllE
L7=fE8, FBDT 2 & Lb Gk ORBIM A 27 L & S ICERBTIRE TE 5 2 & hb
N0 FOBAIMEEEENICEHME L7,

SBRITEAE THE D 2 L NE SN HEMEREZ AW HEERPLETHY . fFET
DL EDOREREBOFESTEEZREL TOBERDH S,
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MSE

E3E

i

3

MSE

MSE

X 3-1

MSE

X 3-1

MSE

3-2

MSE

Middle plate

- _ _

Blind plate

3-2 MSE
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P OFEBENEA~RAT 2, WA LiAiL. BN A i 5 BRICEHE el i g &
T DR, 2E A, FAMEICLVIRESND Fmdwwﬁﬁ@ﬁw%ﬁﬁﬁLﬁnﬁﬁwi\
54“%17V%~/ DHFREOREBEIIZ L VK S D P~ L, PRtk E@EILE
Him LT, FilloEREEONEEA~FEZE L, THloBEBANEIZHRAT S, Tl
= =Z{‘-\'Ij" BT, WA OMEHE R i I A i 9 A BRI 0 E] - . EAREIZ LD IREES
SN, BEEONEENLRHT 5, £DK., { M\H ENEE L TN T A FIRIC

K VIR s 2 HERR ORI b L TERENICE

— IR, BEEREA~DRAZT 4 v 7 IF P —DFRE %nof@\ﬁﬁﬁ%ﬁb 0.
FESABR D EER W EREL 2D, BERICAZ T 4 v 7 IF I —%2RET DL AFT 4
v 7 XY=L L DEIOTZOICEIBRBKREL 2 JENBRREF O ODOR T
HEINZ LY BEAERAESHEINL TEERZ FBREL 2516 THD, FiZ, MSE A%
T AT IX VORI T =y VAR AZ T 47 XLl Ca s T
HHD T TA 2 FRE L OPFRIRIC & 0 A2 2 BLE B/ s < R 5720 R
WZhHTzo> TENERIIEETHS

FITAETREST, A4 7 4 v 7 I X5 —OHICE L TEEREIERIZOVTR
MTHZEEBNE L, S0 MEE s I AL MSE AY T S S
WERES & OVEBERIZ DWW T OREFH E ORI DWW TiE] L. R HIE Fs & OV Ehfig
Wit aEE LT, MSE AX T 4 v 7 I XV —OHiEhkEBIZ OV TRIET 5,

m

3. 2 FEHBENEICLBARAZTF 4 v 7 I XV —03h

321 ESBEENELEE R L O IR

RIS A R - R 3-3 SR Lz, b e = L oS (MR 25 mm) O
BLERWIZ, # 7 NICRTOTKIEKR (LR, BIZ TK) £72) 2R ATV ERSE
SRS = S NI Sl SNl L oy A R S A S - 1 == 7 2 =i

}1

430 mm ®

® Flow meter Static mixer |
20L -

Tank Difterential
Pump Inverter manometer

< 3-3 Al

my
4

SR
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(¥ —mr > A FD-83) (Z LD HlELZ., £
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BROEABE L0 MITRE 74700 e o 2 705 @Tf%ﬂhtljffézemax
PMA, B[00 S8l 2 4l ol e LT Z<11(b) :
: C,D oW T HIEER T H 2
(o) o Lo DA L BTN 108 (SAR) oonlE L/ S M (%
B (A, B)[10[10]55 1 U(C, D)[10[10]173%9 90% © & % 0= %} (Y a— NEE
(E,B)[10]10]75 = O 8 7 U =— MELE(G, H)[10]10] ixo%uT - Rmed 7 5 U Rmax
FENIEERELED L RG T A  FOBTEIXESREFD ) MSE A Y T
v 7 2 Fh—E LTORAGHREIEWES Z 5 N ?E':P(C) ZRW ey
KA ARl = L7 A B, 0[20] 25 LTV A, B, 020]00 00T - FEARIAD B
S 2 AU B, 0 [20] 1 R max 23 38 MRS = 31 KD RE W
1200 88.46%

A, B, 0|20 TE M A 69. 70%}:ﬁﬁ1ﬁﬂ
méof u\a‘wb A,

O A, B,[10]10] - 1
C L BRI O YR R ER Ay DAFAE A T |

KO /hE L E R E W RN - Z &
B,[10|10] ﬂi‘i - 2 QARAYZ “Auld 33 ﬁ’ﬁ BENGEHNT T y
T T L RN BLE U 72 5 SR 23 S R IS B R & @R

# 42 RBAET VAL NROEBHELD RS MSE 7
(e T CMC2280, 1.5 wt% /<
(a) < A, BYDTHB B D

(A, B) (A, B) (A, B) (A, B) (A, B)

[10]10] [8]8] [6]6] [4]4] [0]0]

M [%] 88.46 85.75 90.65 94.76 95.37

Rined 26 26 27 28 27

R’ max 31 31 32 33 40
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(b) (C.D)
(C.D) (C,D) (C,D) (C,D)
[10]10] [8]8] [6]6] [0]0]
M [%)] 94.95 94.71 93.92 97.32
Rined 28 28 28 30
R’ max 34 32 32 37
(c) ~(A,B). (C,D). (E,F). (G, H)/ =,% =
(A, B) (C,D) (E, F) (G, H) (A, B) (A, B)
[10]10] [10]10] [10]10] [10]10] [20] 0 0 |20]
M [%)] 88.46 94.95 66.29 79.98 84.89 69.70
Rued 26 28 24 25 28 25
R’ max 31 34 27 30 38 30
4. 3 RpDHTEAWMICKT 2 277
FIfA < A CMC2280 @ 1.5 wit% /< /7 /7
L THRR BH U o, AE Tk oY
3 fH0) NN fal. TNENDAH A
: ' AT L OGERY B DK
(xt SEMED BN, T KL LN e X ‘ ST FIC
Romax |2V E A GE OIS IR N & Z DAFAEZHh % D
VAR 0D 2050 T LI BR H L%
AT & FIR - 0.5m/s D =11,7000 2 L T
. e S) = 0.01 wt% '
LT, MSE ~~ /21 3-4(a) ~ A, B Z RO 10
B (5 #8) o0l 5 0O(A, B[10]10])- 77 LRI &
ML 1B/ 1-N60-331-N 7 /| ZeA: RUER T 422 ik
EES
FRVEE O @ LT RY CIFEER)  FRA O i
(CM(C2260 ! (0.75 wt%, 1.5 wt%) 7% %
ZEEE NEOLAN PINK B (Intracolor Co.) % 1.0 wt%/

?R s I ,JE* .

CRHIBUKRPERL Y (L ERIFRE=3.1 um CMC
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BSE s L CMC AT EBHTob0LER

4-10 |~ NEOLAN PINK B |- HE R, G, B ERELOIBE L OFEREE
—43I B 1 4-4 LRARICHEE R 5 L0 G i PEE & PO 7 AHEA M A
L. R TR Ak 57
255 ¢ . . . , : ®
200 Correlation
coefficient
150 @ R 0974
< A G 0941
100 =B __
50
0
0 0.01 0.02 0.03
¢ [wt%]
X 4-10 ¥EER, G, B CELOYREOFEBS (NEOLAN PINK B)
%ﬁ A (a) ] ‘7;1:?:‘ (b)f—: FRRERE R A 1 4-11 12 7U“ZU\‘/(i
= AR T FLEE 1 0.88 Pars - CMC2260 ‘ KCé
10° T | —o— Millet jell
1let je
25°C —0— Glycerjol Y

—4— CMC2260 1.5 wt%
—v— CMC2260 0.75 wt%

1 [Pa-s]
3

107 E

]0-2 P | P B | . Ly
10° 10' 102 10°

(a) i)
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103 T T T

E |—0— Millet jelly
r 25°C —0— Glycerol
- —2— CMC2260 1.5 wt%
10° | —v— CMC2260 0.75 wt%
£ 10}
5 |
C 0ok .
10'1;— :G'
_ closed : G”
10-2 TN AT RS RS R
0% 100 10° 10 102 10°

o [rad / s]
(b) VEA L TR

X 4-11 {EAAOD LA a o—E

J AN A O VWHE I (om0 285 IEL CMC2260 770 0.75 wit%, 1.5
Wt%IZKE . Z I EH 023 Pars, 0.87Pas To o o, o RUKEEE D T T i
BRI o LT, U Y R CMC A EBIAK O T A0 S B IERINT
B oA S LR (ATEAA VA, BIEAA VA7 A— 7)) AL S Ll
L7,

43.1 K& oMEEBEEOBWREOES

KEDHEBELE PN V'Y S EFEAGE LG O 21 412 12 L, AX T
Sy 7 IFP - OREIC L DIRE MR S U700 NS R MSE Tl e i A
TRIZIER > TR RSN R oo,

none NS MSE
X 4-12 Al 0bis (AR . 7V 'Y Y)
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4-3. [ 4-13 : | none

M 75 70%
NS X2 MSE TiE M iE 90% , Rued
none., NS. MSE ‘ 40
72 —J7. Rl NS & MSE 73 50 Y . none
H 255 Dev %
none : m b ‘ - 1-0.69
NS <> MSE
0 - 1 L I none 5 9.85%
NS <> MSE
#¢4-3 MSE
none NS MSE
M [%)] 73.41 94.28 90.52
RlIlCd 40 42 39
R’ max 255 47 42
Dev -0.69 0.00 0.02
100 I T T
10c
1
= 01
~
0.01
0.001F -
0.0001 ' ' '
1 2 3 4 5
Big order
4-13 5
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4.3.2 K& OMHBTEDOBERNRIAEDEE
K & OFEREEME DL ‘iﬁr’Mi‘c [T CMC2260 @ 0.75 wt% 7\ A2 EAN L 2 L CiE e

A OE A 414 o 0 [0 none TTIER S BSR40 NS B
MSE Cliudiut oo s /uff‘ BB R - 7,

none NS MSE

4-14 o]0V (FEAFRAR © CMC2260 @ 0.75 wt% /[ 75717)

ERNEEIC LM ER 44, K415 5 Lo ZUBY 000 LRERICA Y 7 1 v
XY O EIC LD MARIEIZHNL TS Rud b7 U BV D55 - FH%'% Z none,
NS, MSE 7714 40 FRIEE LK< . R T 7 VY 005 27210 NS & MSE Tiﬁ%iﬁ
N ROV, Rued |THEEOHFRIETH Y | none [ TIEEILO AL B2 ODOEK|C
TR ES IR S 7ol AEHEE LTTNS, MSE ERIFRIE 10705 Tvd . — ) Romax
Wﬁr%ﬂwﬁﬁwmimfﬁ%/@ BN O XD ITIREWRENR A+ 70055 12 o
RIS Cc= 5 22 5. Devik, ZU®U L OE4E » FERIZ, none TIXHE FHED
OUEESLO 1 10 -0.26 EHERHES REWA DL L 727275 NS, MSE Tl il
EWAREITIES > T AHTDIEE0 & o7,

Fa-4 20T 40 o7 IFP—DIRGIE
(TEATE - CMC2260 D 0.75 wt% /1< 72517)

none NS MSE
M [%] 28.30 95.83 98.92
Rumed 40 43 46
R’ max 255 151 52
Dev -0.26 -0.01 0.01
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—O— none
—— NS ||
§ —A— MSE

[a—
S
T

Big order

Bl 4-15 27 4 v 7 I FP -0 EEEE
(FEAEA : CMC2260 0.75 wt% /< /72:117)

k \—7J(k0)*ﬁfﬂ\ /)%,EEI/\ CMC2260 (Z-2u T . {jﬁiltﬁ,/ 1.5 wt% =~ |7~ \/ﬁ\’@%“ﬁrﬁﬁlﬁff/
4-16 o L=, 075 wt% oo L0 SRS m K o D B I B DRl L ARG
L K720 | EEOFEP T IO E THE o572, NS TldbEAkoREeE= 1V
A2 MO L L SRR LD RS PRI L TR 417200, MSE Tl
/J\ V?Y fJ:/EE%/ l/\ﬁ&l/f_,lj(m‘gfﬁ)/)7:

none MSE

4-16  F[ U (FEABRA : CMC2260 O 1.5 wi% /<7 17)

B L 2FHMEE R 4-5, K417 105 Lo, MIZAY 7 40 v 7 IF Y —0REIC LR
PEICHEIN L7z, F72.0.75 wi% o = 872 0 NS 73 50.54 % © & % 00 1= %t L. MSE 1% 99.99%
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FE ) BAFICHL Rued I3 M K E
VN MSE & M @/NEV none 73 [FIFE NS 738 H A< LT XD
Ruea TR E < A RERIEEHOT A% Ex -
Fy Rmax 1L 0.75 wt% DA &[R4 BHIZ L BH%E
7= fife Dev bR pY il
NS, MSE & HIZI1FIE 0 NS BLHMFAE FEHESY
s LR & Bz L X none, NS, MSE #ZI KT 2.81%.
1.81%. 0.07% MSE % NS 10%LL T MSE :
NS £V fior b &
< 4-5
TR T CMC2260 O 1.5 wt%
none NS MSE
M [%] 6.82 50.54 99.99
Runed 72 36 70
R’ max 255 255 93
Dev -0.17 0.02 0.00
100 T T '

X 4-17

3 4 5
Big order

Gy FINERE

: CMC2260 1.5 wt%
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4.3.3 BUkKVk oL
AU ETOERBRTIE, BUKMEOEAN A A K TIZEAN L T A T AT KR
O SAUTREWIINZ IR 505 BUKMEOEAAZEN L2561 13 AV K P TR
ETR 0 Bl ST O EE N L Ts D BIAKRIER & RIRROFHE I T E e, £ 2T
BRI T D A7 7 ¢ o 7 I X —DIRBMREZ R 2 /- o010 G T OfRRE O
ENEFMOER DO AL D AR 6 FRHO Mnfim & LTGEA LT,
EERIT, BUKMERE E L TREAMERIRL, ZNICBIKERE OSSR L F CaotEs
NEOLAN PINK B % 1.0 wt% /Il L /= & 0 2 ARANCEAN U o BRI 0 IR & 2
AT L 7=
mﬁ¢Cﬁ%ﬁ®ﬁﬁ%%&ﬂbt%®@@¢ﬂ$mK%LhAmmfiﬁ%ﬁHML
HZ D 0 NS DR TIE none D HE LD S /NS WIRTEASFERNIC Lo Tl AR IS A L
TUA0N MSE TIEZ ORWIRAMEREIZ LY NS L0/ = o /b S 4. W23
AR RS> T,

none MSE

4-18 IO S (FEAGRR © R

ﬁﬁ%@ﬁm“ﬁ%l4wkiu%46wat.O%ﬁ%@ ZHEBET S X none & NS

TFEAERUTHY . ZAUCR L MSE VX 70 % E CHg ez g T o S MSE I
Dio& Dogdnone & NS LD /N2 bypn, . o —TRpBE A Ccho v h, Do
Ll vy g VEGER EICIB W TR A A A SIS E/R T H S

94



100 ———— 100

gof 180 _
) i —O— none R
S s ]S
> 60 | —-A-- MSE | 160 E
= =
: E
g 4 40 =
2 S

20 20

Diameter [mm]

4'19 M NINp=
# 4-6
none NS MSE
Dio [mm] 0.45 0.45 0.38
Dso [mm] 0.76 0.75 0.53
Do [mm] 227 1.28 0.68
M =
: -} g 1D 5 & 07 Cld none 7% 73.41%
R’ max J%) Dev Rued
i 1 + ~75 CMC2260 1.5 wt%
M : ) - Ried (215150 d = - 5L Rmax J%) Dev

k]
R max
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TR OmEE BB L2V, BEIRORES L LA4bETERTSHZ L TRAREN R
DI OFE LTI TE 5, Dev ITHNFERDRAELZ RTIEETH 5O T, IBEMHRESEKL
HBALERERRE R E UTREL TV AHEEIXINETHMECTE 523, #tfEko K X
2B STEESEAHEF I B OM L TOBHEITITIFIE 0 L7225, BRI
(2T BIREMERE A RN A 72 DI EA L= hiE 434 iX. none. NS, MSE DIRGRHEDZE
BEPAMIORTZENTEE, LoTREBLE6DDBEIZCLVAZT 4 v 7 IXH—0
REMREEZEEMICTHE T2 LN TERLLEWVWA S,

oy P AR T 4y 7 IF =L MSE AFXT 4 v/ Ix—%iGT 5 L EA
EHKEDHBEHEOENT U &Y o CIEAFEEEIC T E OZERITEND, FEED
5L CMIC2260 0.75 Wt% TIE Romax [0 & 70 200 2000 & IR0 0 CMIC2260 1.5 wit%
TIEMIICHRERENEN, AXT 4 v 7 IXV—DOREKEOZRNARICT SN,
F72, BUKMEREOBRAMEZEAN LEEAIIIRESMICRE RENENL, ik, 7=
v I ABIAZT 4 v 7 I XY —TlE, MEITEREHERE CEFLEZED 1 ROERE LT
GHETH 6 DORET LAY MW RIS, 5 - i SN TRASNH DI L.,
MSE 2 &7 4 v 7 IF P —TlL, MEITHRET U A MEBIENER DR E @ 2 if
WT2ZLICLD, HF - B, TAMER R RSN HEAEEDIRICEL2bDLEE XL
s,

MSE AZ 7 4 v 7 I F P —FRET L A NOBESCHEBNEIC L DB WIREDIEE
RTHEDOD, =y 7 ABAZT v 7 I FP—IZk L TEIEERB DD REWVWO T, il
AZT 4w 7 IFP—PIREREORAMREEZ R LEZ VY O LD RKE OHEEED
WA DIREIZIE, =y 7 AR ZT 4 v 7 IF P —03FHTHDH, —FH T, MSE R
2T 4 w7 XY —iT, CMC2260 D 1.5 wt% /KSR D & 9 7 EIEMEAME < KEEEAS @ it
XL TH BRFRIBERMEEZ R L THWAH DT, BRETDHREOBRAMEEZZBR LIEAZ T 4
v 7 XY —OBBRPEEL VR D,
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RETIIAAT 4 v 7 I F—DREMUEDEEN LR FMFEEDORIE. Y% TECLD
MSE A4 4 v 7 IF% Y —BIOWWHOr = 7 2T 225 ¢ v 7 %Y —DEAMERED

Bl o ’ur@ff W,

(1) MSE # %7 ¢ w7 =5 —0obh, fROTFRAIC S A AL B %20
Mg L7256 (A, B, 020]) H\BEVEHEREZ R L7, BEMRERL FIEIC L VIR

CPEEEMER Z L oo o IRA T L A L N A RO RIS LS T fﬁF‘W
BBy~ e L A N LI MSE A Y Ty 7 S T hb g
RIS DIRERMEZR LT,

(2) = 7 A g 7 S S CMC2260 D 0.75 W% /0o L0 Tk b o
FRZEPE S AR E OWMAICRT LTI MSE 24 5 1 v 7 S 50— L RSOSSN
DAL T CMC2260 O 1.5 Wt /K i 0 10 e kR ZAVE MR L L AL ol R LT
IXMSE 2477 4 v 7 2 512 EOEmWVIEERIELIIE Lo Tz

(3) BUKMREDIREIZHBWT, MSE R4 7 4 v 7 IXxh—TCidr=y 7 ABAZ T 4
o7 S E L0 LR OB AR S LT e, SO B MSE AKX T 4w S

FYP—ZHWRT HIRET LA MNEBEOEMREIC L 50F - BRI OCEAREDS)
RPBKERIEDIREICH L TEYTH DL Z L PR TE T,

(4) FIEICBALE 5 ODEEThHAIRETE M, EPE’%)@F? Rueds T NITEE R'max. 1R/EBH
DRE X L, fRIESE Dev ERENERER > 5 CHOLEERI OB ERLIE AL D
MEHEOZLICR LT, Wik o R bmigo et 722 Eﬂ%’i’iﬁ@ CEETHIENT
X7,
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F£5F MSE L LUMSE 2425 4 w9 =58 —0OT 00 H

MSE EJ L TONMSE A4 5 4 v 7 2 4 — TR IO TR B IS S A Al pett 24
5, LTI, ZTRECOTFEMNEHAOFEELRERFICONTE LD,

5. 1 MSE . BDF S50~ 1

MASHET =27 VA7 47 (UERFET) TREEMZERE L, A7 1 —E
VB (BDF) Z85&E L TWA, BEEMITAE L UL ToOKEILT N D LADFETFTTAZ /
L EMBIEHET D &, AT AT AT ARSI L > TRBA T VATV E T &
AT %, 22T, K5-1ICm-T L9, MUERBEZREE LECHrbbT, ik
i CHRLE 47 BDF D A FLT AT VER bR EiRE TROE L 7 BDF £ 0 H K< 72 5 fH
M5 R b7z, EFREITMERDOENATIOFHEMN T ARV EZER L TRY ., A~
DIEBER—RTH D Z &R SNz,

—_ 100 T T T T T T T T T

S 99l i
¥

5 ook .
19 le)

g 97+ 0o —
= 96 §
i, 6

& o5k ]
I o

s 94 O o -
bl & 4

2 93 © o -
& ol o o i
W91k ]
®

9% Il Il Il Il Il Il Il Il Il
0 91 92 93 94 95 96 97 98 99 100

B THLE L 72 BDF O iE{ LR (%)

X 5-1 SEaxfi & KBRE TRIE L/ BDF &fbR DER

MSE (2 & Ui, SHEENEROFA A MSE D 225870 BV A E . BNEROFiR
BTN X o THOMBICHE I SN2 23, IRE= L A v MLV Rk SN EHE 72 E @ R i &
FOET HERCOE - B, HAMSEICL AIRADRERETE S, £ C, AF LT ATV
b ROmEZ R L U, BERR D 4 KX V3% MSE 242 L7, MSE 2D Y 1 Z(3EL
L4 RV R EARICAME 320mm, & 20mm S L E L BRI OT—F —
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DREE RN ey MSE # X7 v s I N S, 5-2
I, MSE# & 4/ MSE 15 1 1 MSE R OREF

(a) MSE 3(/2) = Eid 4 f v (b) MSE =/

(c) MSE = o TR OB
[ 5-2 BDF "5 25 5 MSE 200 H il
TR E A ANHA B 27 VAV Z TERTF % -4 5-3 100 ‘ K
(o PAME 7R 2R 2 5 )3 SR AMEMN S I ER L
R, K91 o AT BAEAE T 96.5% (JIS FEHE) #1°
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D t L7z, %4 HELLT, & (%] J0a/ SEE N

RT 4V H LB TR % TFED D
D W Ez
96.5%
100
%_ 90
AT
~
& gol 4L 4L i
= NFIL| MSE
N
X 70k 4+ 4k o,
H
= 0L Jt JLb ~
ﬁ\
N
50...I.... NSNS NN AN SE NN NS ENNEE FEEEE N NI S N SN E S Lovaydeara by andeanal
5 10 15 20 25 30 5 10 15 20 25 5 10 15 20 25 30
104 114 124
X 5-3 MSE it
P ~@ MSE 1
Zz
ki MSE {272 = L, 7 < J#
5. 2 MSE DI
B Ba. 7% 7 ¥
% Fix. 5-4 S REE

firer

5-4 $HERT- D
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b5,

MSE MSE
3t ' ‘ 200 rpm & LT
5-1 MSE :
54 mm 70 ¢ EeE ) 5 = 37 mm - 20
1
MSE
7% 5-1
5 20 30 45 1
i3

(F & 60 mm)




MSE . B DHE 5-5 £IX 5-6 (TR L. Iz

5-7 MSE FUISME 40mm, HE 20mm & L, T
A8 mm, K& 40 mm WEIE 106 mm, & &{E 150 mm & L,
& 1000 mL 25C [I#EL 200 rpm 5-5(a). X 5-
5(b) 5-6(b) MSE SO AN RPN
i, AE WIEERZ IR - 72 B 5 ®BicH
g~ R A =h
A R P TN 5 =h

-4+ WIS - 72 B 5
-+ AT~

(a) MSE i #:7-J510%8 (b) R L

[X] 5-5 MSE fif#E+ - . 7 kv

@& E 1.7 mm (b)rm & 50 mm (©)H & 60 mm
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(O S 110 mm I

()= & 70 mm (e)m & 80 mm

5-6 MSE fi{#E+ - . 7 kv
(78 ST FREE

5-6(c)~ [ 5-6(e)/ A7) M JE R N R A&
EH LT, T P JEIER A~ 50~
80 mm OOZE THAE RECEEL, BT

5-6(H) 75 D REBIZFIE N M JE
W5,

7. R 5-7(a) 5-7(b)iZ R Om S H

BE: D (AN
L] #5100 SEEETT (7))
B % EZ 5-7(c) 5-7(d)

(a) 1o AR 780 H0 (b) R L
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(D

5-7(a)

BRI R 112 K DIERA T, 2406 BERAIEERE A3 % 2 DA %f
R 5] it MSE

BETDHILENTERVEHTESND,

5. 3 BRAKKLEMRMAEEEA O AR TR~ D@

531 M

AREH AA RDRCTALT 4 v 7 IXP—IC LD HELRHORMNH 2 L BEZ BN,
*j?\

RNELEXDND, o, AXT 4 v IFP—ERETLHDOITIE, LOREAN—A

MSE
A2 PRUERE XE MR AORGICEL TRE Y, Lnb 7 7 PRICHAT 5721 TF
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~ Tl iy SARZEIC LY MSE 2 7 T , SO O ARV A BREET B
BRIZAT o o ARG LA O A P E ORI & . 7 U7 e 2 A O PERERMIIC DWW TR B,

5.3.2 - 4 =

2R LI MR AV 00 20 B 185 T oD\, T RV oD A0 L SR
BRI 72 07 0 2 VBT LI B TR 5 BB b 5, 2 = TR 58 (TR & 5 1o, Al
KT e A S 0 (25 R L YEAFHIC MSE 2 4 7 o
IEY—ERELT, IF YN OBEEAIOBIEELZE L, M. Kk

WA 02 ~ 1.0m/s &2 - TiT»7-,

5-8 EHEAITINT A FTA v

Kt L 0 B EEEAIRA T v D5 E OB AT BT < 1 PR Y~ (TR
TR e

WCEVHFEICTERY) THY ., N TOMRREB LT30 550
I TN A ¥ 7 Flgds il Lind O A ERERIC IR 5 & X HICIRRE L D WO

S-9IZFE 1 m/s DS [ 5-10 IZFE 02 mis DIFE o0, = St o
DR EEEAR E ORI 2 R LTz, WTNLOREICIHW TS, BEADOIEARLED B

1 DN TEEAREIXRZEL TRBY., FHIZE L TO+Ho 2B MR S 7.
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BRI ERRIRE 0.16%

BERPBE (%)
N

0Ptk 60 tR 120908

5-9 HIF DEEEHFIIE B 2L 1 m/s)

0.5

0.4 SREFIRTEREEE 035%
E 03
i
®
¥ 0.2
]

0.1

0 T T T T

SASY AR LN ; : LT, EBEOPK IR Tk R 2 LTS T, HE
ZKIX MLSS 75 3000 mg/L OO 55 E T A BREEEE SIS 1 = v lf{w@w\ pr, A 120

DThD. £ 521071y 7 OFERS

N

2D

WEAS A

B LA VT HAT o T B RIRE DL A

0. EEENR BT, BEFMIIZIE THo7z, —F. MSE AX T 4
v 7 I FP—T {éﬂ# L7c3Bld, BINYR EE % 8 i v I 6r LT 20%HE0 & W72 24 mg/0iz 3
BHEEED 20mg/0l AL 72y 79 A X 2~3mm & 720, JEREMENRE T,

EE[«\

m%akﬁoﬁm:ﬁKiU\Mﬁ?ﬁﬁ% r 7 X F I & D AREREA D TRIN
BRI & /erxW/ﬂfﬁg}%” IXRILT 20%IEBINEH A2 LT, 7ay 7RIz N
TIRFEOMREL T Z & 2R |
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7% 5-2

MSE
“*(mg/L) 20
S )
1~2 mm 1.5~2.5 mm 2~3 mm 3 mm
B B B B B
FEAT B i i~ £ R
*k 100%
53.3
MSE
D A HESE D
TRS + 4 X =4
LT, BEsEE LT LI~125% & ClR% MEREE N LT,
0. B PAEE L ' D 10~20%F2E 2 < Vb D
TR RNRAAN— D] Wb LT, | & LT MSE &
o
FOHOFTEHITLY S ESE ORI X T MSE
ERA LIV AT L% Lk o ETHBARE, IR (3
| MSE CHIOWCHEEELTWD Dk .
5 4 JIS HlE
R e : ¢ S0 |
LB I «OPRR 29 AR 3 I ETIC IS JRE A LiZhot, =
& HARTHE JISFZE L LTIRHEL, =0 [ZJIs ¢ LT
o E7o0FERIZISO % FRREEI ETO

BLUOFERE

ST

O,
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RTEHRS (JIS) R 1SO oA 2 IRl vE L pwm§mo s
oI élﬂo’(i%fﬂi RO TORTEPEIRESE Bk v ) L OfEBMT
H Y. B BIEMINEERIZ OWTE = 0T 5 2 S IEEFICAT 1 I“fbx7rﬁ=<>fiol,ﬁ=Lm
TV LI O i B A e S e S O DICEHE R Y LT h D ¥
EHEET DI élf_o’C M\H‘];u el W S EHERY =N I VAL L O ThHD, FOED, I
EDE VR ABEIO R/ IS £ 0 £78 htbf%ﬁﬁﬁfb%%:%f
b5, DD IRIRIIC
Tk 26 4F 5 B = . ] 15
BE) (CFW T, B o — Okbf¢¢m%#w%ﬁ?6 ‘W#K%éﬁg_%ﬁﬁﬁb
i f%ﬁﬁ_@?i%q’lﬁﬁ%ﬂfﬁ DIEZENRE L, 925227@@*?7)% U i e 1L
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