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FENHEEICEKDHIWO ITILY 3 VORBEERSTAE

R RET - BE B KFE B FH FA2

1 EEMIZERPFRFRIFHER BREAETPRER, 050-8585 It E=mMTKITE 27-1
2 BV T ESEEMER BIETER, 050-1275 dbEEE/MMahiRE 443

X—J—F: TN Ay, BWEE KEEE, #H, Stokes X

BEHBEERICKDIIVIY IV FOEFESGOREAREMEICOLTHE L. EFEICI
HEELTn-FThY, S8MEICIIkEE LTAFoZBKEHFBL, WOoIvILYavE
R BABREZICKYEOAKBERLSH, EHEECLIVEOASME—HLT-.
W/IO IR a vhDEEENFIEL BHABERZRICLYRET S LMNTES.

ﬁ

Ty a HMEFLEORR LT, B F =080/
SRR THHASA TS, =y a VHIZSE LTV DR
WOV A RIS O, B2 SICE B2 B JITT.
ZDTW, FREBEEIT O LT, BHENRIISLEOKERTH .
RO IL IS (B 21, Takahashietal., 1986), i[>
ORI EREE (1 21F, Kitamuraetal., 1994), 72 E3FICH N
HNTWS. UL, BEMEBTRIISZEOMRRRZREST 2 HER
BB IR NS, —F, B ORREREEEILEMTHY,
HUNMR S TIE B 2 R T 5 LA O R E BTG G2
H5.

Fox i, 2 TR EICH T B ERKL 1 ORI E L &
L CENBREDORM¥% 417> C& 7= (Obataetal., 2009; Ohiraetal.,
2010; Furukawa et al., 2010; Tambun et al., 2016). ¥ /JFFEEIZ TV
X AT AOFEEFIAT 2 HETHD. BT ORBEN
o TH U DR O# LA A RREIR TS D LI R IE
THENELTHML, BERRES, BREDLNTE RO
BAI DRIB ST % RO B KRBT ELEE IR TR 7 v 7
[ OREBE T RIE, RREIROEEE A BT 5 72 DI s
I N AEE, Tl —3irEE s LU CERT 58
S TR SN D, HEHBOLINTEE) SRR 23T 5
IR R AR (Odén, 1925) & [RIER, R E 705,

[ AR T- DB, IS AR K72 AL S -3 Rk &
FAWREN TR TH 5. Al (B121E, Obataetal, 2009) TR
L=E 21, BOBEEOHG THO RIS ERICER TS/
DIRZAFS L Ut Stokes T L W AL E N D . EASKL T 2RI A
oG h, B THWVWS Stokes UL O NEEER 2 -3
IXEMAATRECH 5.

T2 CAME T, AW TWIO =Ly g U ERRL,
BRI L OEMERIR I X DI & el 5 2 & T,
VAR REIC X 2 R B E FTRE MR DUV TG L7z

1. R

W/O =)V a v aRET D 0B OB E % pa, B %
po, DO VIRIRE L Co b9 D&, WIO =)Ly g v DYIREE
Pl TRATRD BB,

Peo = Pe+ 22 (pa = pO) @
T pg OMEBOUIEE Ve & 95 &, =~y a U OffEE
WAERT 2171 Wo 36 L OBREARIZAER 972 B2 T D J) Go 13k
TRIND.

Wo = VePeod ()]

Go =Vgppg — Wy = Vg(pg — peo)d 3

WE ORI & & b ISR e R & e L, S0 SR ORI
PLOT2 K E R0RHNE SRR IR & <25, FEETHLY
BT E TR U7 I S I S nZ g, Zofk
TBD WIO =~ /by a VEE p, BMEEIIEMT 2% W BIW
BT DOI GIE, WA TR ENTES.

pe=peto(pa=pe) @)
W = Vgpeg Q)
G =Vgpsg — W = Vg(ps — pe)g 6)

ERENFFEETHE Y O FE Tkl 5 &, MEBIEREE
AL, ZOWRIETO WO =~ /vy a VBE p., R
WAERT 27 Wl K OWBDMT D) Gk B3RO BN B,

Pew = Pc ()]
We, = Vgpeg (®)
Go = Vgppg — Weo = V(o5 — P9 ©)

WP % X, WMB B f(x). OB % v(x), P&
BOESE h &35, Rl 4 CHREE TEL Y b LICHEET D)
WREZ C LT oE, MERETED b FICHFET DIRHRE Co
—CIEROWBERIATREND.
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Fig.1 Schematic diagrams of experimental setup

Co=C=Co ™™ e dx+C [[ XX f(x)dx (10)
Equation (10)DA73055 1 THIZ, JRREHE it (A Y ¥ 2 6 xi &
D RE R OWEZ R L, 05 2 BUIHRL x £ 0 /hS Wi
WSS, BMEETHRLY & FIHET 2RMOREELZRT. =
NEFFEBINIEMNT 220007 G OEATERT &, kA X
21T %.

G = Go = (Goo = Go) [ f()dx
+(Go = Go) [, X f()dx ()
TRERRMtTHMO L, Eq. ADICANTEIETS &, kAN ED
ns.

G =G+ (%)t 12)
ZZT,
Gr = Vpppg — Wy + (W — W) f;imaxf(x)dx (13)

ThbH. BEESFED L EQIDUNT GrREMAWT, kXL Y K
HDHIERTED.

D =100-R =100— (2:—:‘;2) x 100 (14)
7ok, EIINEEE g ITEERE Aot b7, FEESRDIINRE
BOBNTEREM (=G/g) Z#ETDHZ L TRDLIENTE S,

F7o, BEAt E CICHERE LIRS T E CoMERE h 2ihks
DI OULBEHRE vx) Tk TR I 5.

v(x) =% (15)
Ko T, REERE v(X) &R oW OBAE x X, BB E u &
2% L, Stokes =TI O PNEHIE B & A IE T % Hadamard O 1ETH

(B %1, Erviketal.,2017) Z#lAZ AT Eq. (16)IC X VsRDH Z
LW TED.

x= [ (;‘Z%) (16)
2. RBEBBKUAE

21WI/I0 TRV 3 v ORE & FEWEEIC & KBEESMRE

W/O =<)Ly a 0, it & e 5lfEE LTn— KT h v (B
AL, P po=750kg-m3, FHEE u.=1.38x103Pa-s, 298K),
OYWOH & 72 DA E LCA A r a3tk (BEE pg = 997 kg-m'3, &
J¥ g =0.890x1073 Pa-s, 298 K) T#FAHI L7z, FALFAIIZIZ Span80

(B A VLA VBN ES s, B ) % fvhiz. Figure 1(a)
12 WIO =~ /vy a IRRASHE ORISR 2 R 3. K—n— K7
71 WIO =~ )Ly 3 v OFFRNATI RN A 7 L A S

Fig.2 Photograph of W/O emulsion

PR (N2 120 mm, & & 150 mm) ML, 6 AR T « %
7 Z—¥ 8 (ELE 50 mm) Z A 5 40 mm OALE IZFRE L.
TR¥RHEIZ Span80 % 0.04 mL % 7= n— K7 7> % 1300 mL % A
U, BEHEEE 600 rpm THIFEL7Z. F95min L= & 2 ATER
WCEELTZ & B2 L, [EENC I > T A A 2 A8#uk 13mL 2 A 7=,
Z Dk, 30min FEER L, KFERE Lvol% L 7225 /Kk—n— KT h %
W/O =)Ly a v ail{ifl Uiz, 7ok, [EROFE BRI 1% FvwTC
[E A 0.1—3 vol% CRIE/AMRAIE 217V, 0.1—1vol% CTiXlFA U
FERMNESND Z L &R LTV 5 (Motoi et al., 2010). £ Z T,
IR EE % 1 vol%lZi% E L7z,

Hp%, AR LIZAK—n—RKTH % WO =~y I hT
ABARLY o H—21000 ML L, Bk T AR OBEEICLD
RFEES AR OFEICHZ. 50 0 300mL 2254 10mL D7k —n
— FFHUFH WIO =< b a &L, USB 7% LB

(YDU-2N, 600X JUMISES T3 (C X vokiasiss - R L,
100 fELL_E DRI DWW THREST ) Feret A BIE L7, DT —#
TR, RREEEYED KA 2R LT,

22 BHBRRIZKDKERSTORE

KIS DINE N N7 IR B E % Figure 1 (b) 1R,
HE L (XA (Obataetal., 2009; Ohiraetal., 2010; Furukawa et al.,
2010) &[S, kBB FRIT (GR-300, fH/ ) ailE & 0.1 mg,
T—TUR-TFyB/), F—Fuah—Thbb/ — NIV ay,
1000 mL #'J AMA 2 Y 2 — (B 65 mm, SIBATA #), it
500 mm, A£500mm, &S 1200mm DT LI =T AT 7 VD
7 L—A, KR EZLEOINELEZBL LT 272007 7 U ks
MRS JRBRIR 3 L OVFEERIEE % 298 K T—EICHERF T 572Dt
—H =525, GBS n— KT U TH D20, BN
L3bWRYF T 7 Ataxd L o gis e (¢10X200
mm, 5 2.20X10%kg-m3) &M iz, K% T KFEIE RS-232C
EALT, — MURY a TR L, WEE T RESEO Y 7 b
VT AW THEEO ANTEEZ BEFHIITE X9 Lik.
FREFET B2 WIO =< /Ly 3 VIS 5mm FOMEIZ/2 %
Kol @E L.

RO FETHB L 7ZK—n— FFH R WO =< /Li g
1000 mL & A ALY o2 —IZB L, MEETRELV ML SN
BEELZK—DN—RFTFHIZ WO =< /Lia P AnNZ. 2D
e & B 0 s & L ORERO LT EEE 3 s B CHMIL 7.
HEZBRMEL, RS —E L 2B CHlEELK T Lz, %
LT — 2Tkt U CEEIC HE S < GHEAER A HE L, KRR
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Fig.3 Droplet size distributions of W/O emulsion
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3.1 BMEEERIC & DKERDHOAE

Figure 2 (Z/K—n— R 7 > 5% WIO =~ /L = »HOKE A
ZOFHAN AW B EE O —fl %~ KK EBE L
W, IZIEHE T -T2 2T, MU Feret S AME L, A
BROYAT B AR LT, WEMEBEEIC X 2 KIEE AT OWIE (351508 %
WS HZ L TIEToT2. ZHOENIR LN OO, 13T
B UM Eb. 3 BORETHbNZT — X ZEREED
KIBEIATNTHATL LT b i ds K OEHER =2 RO 7. 2D
Wi Figure3 12T, Fig3 HICVE2@ Ty kL, UK
A% =TT —"—TCTm L7z SEORMEHETCHLNZAK—n—F
TR WIO =w vy a CROKERIEANR L7 X 5% o
NIV XRDDHOD, I ZERBER AR, KEERETHIT
10-190 pm, 50%%%1% 75 um, 534 D4 #kIE 1.5 um TH o7z,

32 BHBRAICKZKERSHFORE

Figure 4 ([CHIHRECIRL L 72k —n— RF I 5% WIO =<)Ly
3 ISR L2 BB O BT E BORREE(LERY. [FXT
1%, FEBOLNTEROYIFME Mo & 51072 M—Mo TRERFZL
o Liz. BBUEMER O, FERMT 2 BOMEZRTTo7. K
HORGE E & BT n— BT 0 P OKBIEERE L, FFEtEo 2
R M—Mo (I L7, n— R0 I LT D KA
Wy 25 & T, BEEEDOKBOBEMET 5. HEREHE
BOWIO ==V a Y OBRPNFEEN/NS 20, FEEIER
T OFNDNEL 12D 2 & THREBO BT EEPEN L2729
ThbH. TOH, EEEDME o7, iU, B TOKEIFE
EELY TSR L2 & C, MEERANEHO n— K70
COBRERY, BEBOIZINTEEM—Me 2 2L B L7 <
Ieolzfe®ThD. ZOZFEML, LEEIEBEER 7 D%A & R T
H5 (BlxiX, Obataetal,2009). FELWEAMERT 2720, M,
R CHRI LIZK—n—FFH % WO =<)L g & ANT
REBOHDTERORELEME LTz, TORR, 1ZIERL
MEMEON. LDz Lnd, BAFFEEC X DMEEN A
DORPEFREMEN R STz,

VT, Figure 4 OFFEHED 3T B ORI L) b BRI
HSWTKMED A ERDTIZ. Z O3 % Figure 31273, £k
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Fig.4 Apparent mass of the weighing-bar as a function of time

IEHBMEREGE D72 2 BT 572, O EIEIZ X WS Bk
BEAYARIE, 2181 20—170 um OHFIPHTH 0, (FIEIIER A
WZHEo 7=, JIE 1IEIH O 50%FR1% 74 pum, 534 O4r#0E 1.3 pm,
HIE 2 18] H 0 5004%1% 77 um, 54Ok 2.3 um Th o7, [
H IR SN TV D BEMERIEDOT — % L ik T 2 L 1TE—% L T
W5, ZORERND, HHFEREZHVTWO =<y g o
RS A ERETE D ERNbhoTz.
# B

TP EEIC X D ERE FTREEIC DWW TRETT 2 2 L & H
ME LT, W CRK—n— KT I % WO =<)Ly a & iHH
L, BOMEEB X OWMEEEIC X - TRE Lo KBSTm &
B L. ZORE, FEORR 5 2 5O ETHE LKy
AIXFEF - Lo, BFIBRECHRERSAEZNETE S Z LR
otz

[# &1 AHEZITOCHZVNEMHLEICH V& L.
ZZICRLTHEARLET.

Nomenclature

C = concentration of emulsion [kg-m~2]
D = mass percentage undersize [%]
f(x) = droplet size distribution function [-1]
g = gravitational acceleration [m-s2?]
G = apparent force of weighting-bar [N]
h = submerged length of the weighing-bar [m]
M = apparent mass of weighing-bar [kg]
t =time [s]
v (X) = settling velocity [m-s?]
Vg = submerged volume [m?]
w = buoyancy of the weighting-bar [kg]
X = droplet size [m]
p = density [kg-m-2]
I = viscosity [Pa-s]
<Subscripts>

B = weighing-bar

c = continuous phase

d = dispersed phase

e = emulsion

max = maximum



m = measured
min = minimum
0 = initial

50 =50%

0 = infinity
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The possibility of measuring the droplet size distribution in the emulsion by the buoyancy weighing-bar
method was investigated. The W/O emulsion was prepared using n-dodecane as the oil phase for the continuous
phase and ion-exchanged water as the aqueous phase for the dispersed phase. The water droplet size distribution
measured by the buoyancy weighing-bar method agreed with that measured by the microscopy method. The
droplet size distribution in the W/O emulsion could measure by the buoyancy weighing-bar method.



