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New evaluation method for microwave local heating
-Search for pulse irradiation mode about interfacial modification-
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Abstract
Although interfacial modification by microwave selective heating has been reported in previous study, it was difficult to estimate
the thermal energy concentration of the absorption at liquid-liquid interface. In this study, optimum operation of microwave pulse
mode was investigated to enhance the effect of surfactant desorption by using our dimensionless number of the local heating.
According to the results, it was found that power is an important factor for the quick thermal response of interfacial tension. Finally,

dimensionless number is expected to be a good tool for controlling heat transfer at the interface.
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Fig. 1: Experimental appratus.
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Fig. 2: Examples of image of interface.

Table 1 Experimental conditions for different power.

No.  Power Irradiation Interval, t, Cycle
[J/s] time, ta[s] [s] number
1-1 60 20 5 4
1-2 120 10 15 4
1-3 240 5 20 4
1-4 400 3 22 4

Table 2 Experimental conditions for cycle number.

No.  Power Irradiation Interval, t, Cycle
[J/s] time, t1[S] [s] number
2-1 240 4 21 5
1-3 240 5 20 4
2-2 240 10 15 2
2-3 240 20 - 1
4 BREEE
Figs. 3-6 |2, &5AHCHB T 2R miEN 277, (2 TiE

FOmEE. (b)) TIEE & OBRERT, £72. (@B
W, Hﬁ%‘i@f&ﬁ? I, RmEmEHO7 7y %(“g%; 0

12

BRORIHI LS & OfEI TR T,

F9°, Fig. 37T &L 912, KHT1(60 WD R T
E, $o <0 EIREN EH LTV, Triton X-100 235
U2 <, iR L HI28R b BA-9 %, Triton X-
100 D K 9 7 HpPE TR FETEPEAN ARSI 3590 N,
ZDT=D KT OBMEENC L 2EDET LD b R
T & B FUETE TRy T O BELAORIAE DB <
20, BROPKEL ol tBE 2 BD, E£T-, Fig 3
OITRT L HIZ, 7L ARRTE, IREEN=IRIZIE-S<
WO T, SRR < Y EFHHEIZRE > T <,
ZOr OV ARKEIR TOT By RDOFE(E AT Y T R)

B, v A 7 ORIV L > Tl E i Z &t
HTEHERIOELNOPE DR TH L LB X HD,
18 - - - —— 80

=3
> 15 - _
£ ®» 600D
57 | A &
é 9 - - - 40 g
= S
S 6 - o IS
8 - 20 @
5 3
£
0+ LN B B B B B B B -0
0 30 60 90 120
Time [s]
(a) Time

_ 18
£ 15
€ .
=12 A M
[y Ooo fo) .O
2 o
2. @R
&
s 6 1
8
g %]
[y
- O T T T T

20 30 40 50 60 70

Temperature [°C]

(b) Temperature
Fig. 3: Interfacial tension profiles at lower power (No.1-1).
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Fig. 4: Interfacial tension profiles at medium power (No.1-2).
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Fig. 5: Interfacial tension profiles at higher power (No.1-4).
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dimensionless number.
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