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1) C. MAGONO and K. KIiKUCHI; On the Positive Electrification of Snow Crystals in the Process
of their Melting, J. Met. Soc. Japan, 41 (1963), 270-277.



100 SRIER - RE KB

BRI REK DI E & Fil & 2 BAWNEORIHRICW D, &45FHLI, FCRRIINE
CIG T by, BECRENKRE FEY 52 201 H 5 0T, BALNEFR DK
DEALE TE BTGP Ie T 541 Faraday cage HEDORE X KRS CTELI L, &
NI X - CBMAUENEROWBZEILY 05°C LINCR XL 5 2 ENTER, Tols fllic KR 7 A
P & 5 REBKIRE OB WE L TARICH, £ BMTE o7,

RERK DFR A S KIWOH BT X - TR W THOKE ORR S fi%k water blue HY 2 X -
TRDI:, B U EMCNEPCERKEZUERMNCHLART 3 EHOBEALRE , B
WRENE A2 55, BCBMEELINNESG, Brh L o WBaRRENE X CAT
oo, BEC L > TENEE B, RBUTHEESY mV TRb L, ZHIEER
B (esu) SHFILTEY, 1mV it 2x10tesu. TH 5B,

I & 2
3-1. BHoOFBIZL
HE5EL2BVCEZOHREYE 2R, CCWRERC L AEE AT A—2—-L1LT,
WRYBEE AT BR—=R) CRBE L, F2M»LBHELE 4T O X - T=20
REW AR Z—VRGEHINRDL Z b5, Tihbb, AT RED L S GEFEM (F0 R

100k ~13.9°C —-16.0°C -7.0%C
/’,—’
- .. 8T —12.87°¢
y ~10.5
-12.6
-12.2 AT Tueuo—Tak
- 45
-0.3
50 -1.0
-4.2,~4.2 ,~14 ¢
-3.4
~ -16.4 a
T
E 3.1 e =10~ =20
- _ ——  ov-lo%
] —'gﬁdzs.—z.z = O~lo%
< +27 —— 10~ 20°C
=0 : - 20~
z —.——240+48 TIME (Sec
w IR {Sec.)
o
a
+20.7
=50 AN NN NN N e - +29
'''''''' + 6.2
+12.8
— - +10.9
oo +26.3,20.3.16.6 +195,217

F2l REE2VCHORMBAKEMLOBKHLEL, o L Likse
RiREGEOEERLL, ThE - TEMEHEEIFELTH B,
Fig. 2. Time variation of the potential of carbonated water without air flow.
The curves are classified by the temperature difference between the
liquid and the room air which is suffixed at the end of each curve.
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Fig. 3. Time variation of the potential of carbonated water.

air flow were given. Parameter is the same as the case in Fig. 2.

In this case

The scale of the ordinate is ten times larger than that of Fig. 2.
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Table 1. Time variation of mean droplet diameter.

Condition No air flow Air flow
AT 0.0°C 19.8 —16 -1.0 —47 —4.7
First period 0.23 mm 0.20 0.21 0.16 0.16 0.16
Middle period 0.17 0.16 0.20 — — —
Final period 0.17 0.15 — 0.12 0.12 0.12
Total number 514 1453 156 1443 1097 1039




102 @HIELR - FREFRA

TR, HET2RESMIABEOMEEYEL < &L bhiEinb iy, L LUBMAE
BB OE G FHIROE T HAEOBEE D/, BOFEHaBLZ LI TEEh -1,
B1FEL, — ORI & S0EDOKE A2 IcHE O FHEROBEELL BT,
ZHIZ X B LM ERA L VCETPHERIBTAEACSH D Librb, TibbER
DORTHVFHMEY RO DT EFLBERELITRL T D, ZDOACEERT L 5 FHERORL
RS DI LIRHRIEA o102y, TR OBE L FHERIIER &AL TIT 2 EAUR
BhTwb, Tibb, BRANCIHEBIRE ekfEng L, FoMBu/hakiEs v 5L
BLTrLELLRS,

3-3. BAIAAL & RIRG A O TRANSITION POINT .
40 If\ aT= 0.0°C
fie, BUALORRLsmEE 7 | |\ es
~ o\ 2= 24
FoRb S, BEErY, BEELL 2Y 1 e omz0en
wi ’
W& X OBMALLREFMOLB AL 4 S0 == 50~60Se,
= ! as : B0~ 90 Sec.
Homd, chickse, ©1500 28R o [/
! :
L LT, REMKBELEMLD GO, I ¢ e
~ oy 00 0..l 0.‘2 0.‘3 0.‘4 O.I5 6.6 OI7 08 09 1.0 1l
FIARBIIEDOG EXIEL T B, KR DIAMETER OF TRACES ON FILTER PAPERE (mm!
KieBEMEE2 5L 01xEE L THIERS ®' DIAMETER OF DROPLET (mm)

EROHTHEAKECHL LELZDRD I &
b, Z OREENREEKE &OBAE WE
LT %5, FROMFTHUKE OBk K
BAROBMNERFNTHAEZ LICHETH

. N TIME (Sec.)
60 90

POTENTIAL (mV)
[=]

!
o

s = 3
W B 1504 LD REMAKIAIE, DE  wim mom ok o RES B OBEEL (LR)
AL ADOBR A LERIND, ERBKBEMOBBEL (TR) & oWHE

KRR 2 s s T e e
NBLORERNIT OIS, T hE Kk tion of the potential of carbonated water
7 A DEACH T BRI R VT, R flower)

BELE R, BMOWELXITI 1Dy, BEA BTSN, 51,

R, BEXZOHLZHERCALY 2B THHN, #1BCRIALBE, BAERMY
ERWCTERREEZEDORMEC b BT, BKEL 1502 X /A v, ZhHREZENIEDRD
BB E BRI D L, 150u X /NS KERADEME T LItk d, HIRESE
HDCIEENEMEICMEN DR 5L TWAI LR IBEELDNE, TOHELDONT
EEETHRND,

REGK DBEALANTIF— T E LT & S B 5 ERA R 240 ) 0 KR K EAL & IR E2E DB
a5 KR T, Thick > CEMEBREENZE—ROMGREH S 2 LML R 5,

UEDERBCHGT, REXEYBMEMRDO T 24— £ -2 LTHWTE RN, ZHIIKE



RixxmE» b5 REOBRNEE 103

POTENTIAL (mV)
mV:-6.78T=5.9 Liso

AT=Tucup-Tar
T100

Pe . . AT(°C) .
30

_5 [0 o

—100+

HoE  WEMMAE 240 BDin k0 s RBAKOEL & B2 L OBIR

Fig. 5. Relation between the electric potential of carbonated water at
240 sec. after the start of the measurement and corresponding
temperature difference.
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Table 2. Experimental results about the electrification of water droplets
or ice particles performed hitherto.
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Table 3. Time variations of the number
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of large droplets at initial time.
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7. The Electrification of Carbonated Water due to
Bursting Bubbles from the Surface

By Masao KANAMITSU and Choji MAGONO
(Department of Geophysics, Faculty of Science, Hokkaido University)

The electrification of carbonated water were measured, when bubbles’ bursting was
prosperous. The measurement was made under an air flow and a stagnant air condition.
In addition to that, the temperatures of carbonated water and air and also the size dis-
tribution of droplets from the bursting bubbles were measured. The results of the
measurement was compared with the time variation of the charge of the carbonated
water.

It was found that under stagnant air condition the rate of electrification of the
carbonated water was varied by the temperature difference between the water and the
air. Results were shown in Fig. 1. Under the air flow, the electrification of the water
were independent of the temperature difference (Fig. 2).

In the case of stagnant air flow without temperature difference, it was found that
the droplets with diameter larger than 150 # had positive charge, while the droplets with
diameter smaller than 150 # had negative charge by comparing the size distribution and
the charge of the water (Fig. 4).

By the assumption of the exponential decrease in the number of the larger droplets,
the mean charge of the droplet was computed, 2X 10 °e.s.u. By further consideration of
the influence of the temperature variation of the water, it was assumed that the tempera-
ture gradient at a thin layer of the water surface caused a charge separation, namely
high temperature side negative and low temperature side positive. And it was found
that the magnitude of electrification of the carbonated water was proportional to the
temperature difference as was shown in Fig. 5.



