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Small Angle X-ray Scattering Study on liquid droplets in mist
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Small angle x-ray scattering (SAXS) measurements were performed using BL15XU beamline at SPring8
in order to obtain the size distribution of ethanol-water droplets in mist generated by ultrasonic atomization
to elucidate the mechanism of the “Ultrasonic ethanol separation” . The diameter of water droplets was > 50
nm which is close to the value predicted by the theory. While, the diameter of ethanol was found to be only
1 nm which is 107 times less than the predicted value. This result suggests that the nanometer-sized liquid

droplet in mist enhances the “Ultrasonic ethanol separation” .
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Fig. 1 Ultrasonic Atomizer

Results and Discussion
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Fig. 2 SAXS profiles of ethanol-water mists
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Table 1 ethanol mole fraction in mist
ethanol | Temp Air weight | ethanol mol%
mol% T flow | of mist in mist
20 20 10 50 62
20 20 50 165 65
20 30 15 100 44
20 30 50 270 55
20 50 10 740 42
20 50 50 750 44
0 30 10 70 0
0 30 50 | (300)* 0
100 30 10 110 100
100 30 50 300 100

NSO LEESEED

DEFoWmEsslill ans kHilholze 20
TR N ENAF R WAE P D FET L D
DEFLELTHALIE, HiRIZTAHITEIAR
DEEDRTVEEIEEEZL L,
7 7 —V1) v F, >100 nm (ZK ) v T %
ThorLEARTIEDNTED, Thbb, WK
HOREBTHSHS R TWDE I LIRS,
N, JTA T — VKB TIZER IS
FRALTWTH I Z7HICHSEEL TWwb 7

DI, K v FHEE, =5 =)V )y T
NHENENRL DL RESOWFEPFEE L T
WarehbEZLNEY, TORITY ) — )
Vo FHRIAMDOHEDBEELRTVOTHN
. IAMRAEDOEBTRMESEZ > TWwb
LW b, LLGBS, s ix, PAH
ST 10mol% B £ U 20 mol% D& b 31k
LZEZIAMD I UHELZBIIL, woh
DN FOWHY 7 v o8 ) — )VikE%
HHL72EZH, BEORELFELWI L Z
WELTWAEZ b, FIRETIX, =¥
=)y F e I A MHPERBITHEEL TIW
LWZ e brb

—Ji. BARTIT o 724 Bl O EETIE
FY VT —HADOWHEZ LIFh LTy /) —
JwF%1nm D IR MDOIEEINMEMES NS
CEDbhrol, TOZEIE, KEEE LT
g =V, F 10 EEED 2 T A8 — L
NV CTEMNBITLTwD EEZONDL, —
ilZT v a DEEE
LZZMBEEHORE AKOFKEZ 7 VT — )V
SGFPBEV, BOTREERT 22T, £
I AVF—%FIFTWwD5, ThzEH
FlEIER, REVPEC 5L, KALOMAE
TER 288 £ 2 0T, A DB Tl R M &R &
BINEL D, S0CDGE, FX T —HA

I nm (T

— VKW T, KEMRE

—170—



O E FF T HBILEICEAAT 2 VDI,
KEE D DO LAHEENI? S DFENTT
HENOLTHH)o §%DH, >100nm I A

MEIERENEE2 S, 1om 3 A DA FEE
MORBELTVWDREEZDLEDLDEND I,
COYE, XXV T —H AR LW ESMHR T
¥ )= VTHRMLTLIEWVIANDEEDH
AHLNDN, Fx )T —H A% LAMO T
5= VIBEAKLT LI LT, IAMNDOE
HEERETZENTE D,

PLE& . EElsibost s, 2 Bl
OB, S, REEE HEERO/NS 2
Ji) ORI IAY =L NVTHMT 5 )
BEThsb e T EPEHORETHS I
Tolze THIZEY . B LNV EToHR
TEERLELYVI DL VI ANF—THED,

1. M. Sato, K. Matsuura and T. Fujii, J. Chem.
Phys., 114, 2382-2386 (2000).

2. Yohko F. Yano, Kazuo Matsuura,Tetsuo
Fukazu, Fusatsugu Abe, Akihiro Wakisaka,
Hitomi Kobara, Kazuyuki Kaneko, Atsushi
Kumagai, Yoshio Katsuya, Masato Okui, and
Masahiko Tanaka, J. Appl. Cryst., submitted

3. Akihiro Wakisaka and Kazuo Matsuura, J.
Mol. Lig. (2006).

4 . Hideyuki Nakayama, Atsushi Kumagai and
Kikujiro Ishii, to be published.

5. Yohko F. Yano, J. Colloid Interface Sci., 284,
255-259(2005).

—171—





