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The Influence of a Surface Active Surfactant
on the Center-of-gravity Motion of a Single Bubble Rising in the Rest Water
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The center-of-gravity and interface motion of a bubble are essential for deep understanding of
mass transfer mechanism between gas and liquid phases in a bubble column, a gas-lift reactor, and
so on. The aim of the present study is to quantitatively clarify the effect of a Surface Active
Surfactant on the center-of-gravity motion of a single rising bubble. The single bubbles of about
2.7 mm in equivalent diameter were examined. The center-of-gravity motion of the single bubbles
has been visualized from two directions intersecting perpendicularly mutually, using two sets of
high-speed video camera. In change of the zigzag cycle and amplitude of the rising motion,
singular points have been discovered at a certain concentration. At the concentration, the
amplitude of the zigzagging motion increases; while the frequency decreases.
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(a) High-speed camera for x-z plane,

(b) High-speed camera for y-z plane,

(¢) CCD camera for bubble diameter,
(d) Synchronizer, (e) Needle,

(f) Optical laser sensor, (g) Red LED,

Fig. 1. Experimental setup

2. RREBBLUAE

Fig. | K EBREB O 2T . 77 U VBUERKE
WEBBRR LioA 4 R EHEZL, FRECRE
SNTZEHE G VR, NE 0.37mm)(e)) bHZER %
WMATH. EABIVWES:Z, [@BT /¥ s LREE
BEETHILICHUICHEL, 3 PERTRES
S U7z, R LED660um)(g) %Ki D _EHEEIZH
STRIFBIZEEL, —HAOBEETAIAT (B
BFfE 200ps,” L— A L — k 4000pps, 1632 X 296pixels,
22/ #RRE 9 100pm/pixel) & & - C Front(x-z)ifi(a),
side(y-z) T (b)) —F M 2> & AL - |¥ L. [KIBOEL
ELicv—V—@BELryVOEREL, Yot Aa
P—(ENLCHREBEBO NI T —L LT, 280
HBEFA AT ZEF ST, REESHEZRT DI
BoNCREEBNOEET y VHOWMELHHT 5.
¥, REMBEHAELTCERBED A F (o)

(1024x1024pixels, ZZH 53 AFRE %Y 3.5pm/pixel) % ff
B+ 5. RmiEks (-0 % /7 —, bY k> X-100)
EHEXOBRETHRM L. [UESERSSHER L -
B E =0 & LT, B XBIIXERFIEHRD 55 160mm
& L.

3. HRLER

3. 1 KAELE

Fig. 2 WY 7V /7 EBEER L REEEABE L O
BREERT. BRKT THz 0D 7Y 7E& @503,
-2 & 7 — VB EOEIMZ#Y 4.7Hz (# 200ppm)
ETCHAL, TO% 1-X0F ) —VRBEOEME L
WML, 612 1-RUVF 7 —VBESBENESES
TV EBEEKIT 74Hz T E THEML,
600ppm LLEIZIZIE—EfEE R L7, MU b X-100 D
BEHIIE, 1-0F 7 -1 X0 bEBEE CREDOERS
BR L. BEOHEMIZME-> T, 5.06Hz (0.05ppm)
RT3, ZhUBTREMEmE TR L, 68Hz
(0.25ppm f3iE) T—ER o7,

Fig. 3 KWRAELESH OV F/ ¥ /EBIRIE E AEiE

H AR BARSE 12 iR SHESHEERCE (06—3.10,11,)118ETH)

— 143 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

HRBEE L OBRERT. BEEORBE L ARVEBEME
BELNE. 1 FZJ—A, Y F2 X-100 & H1iT,
BEER BT 5B EEKIZIS VT Front [, side & ®D
RIEX ML, ARENSEMT B2 Lm0 o TRIEDN
BALL, TO%—ELLRDZLNVERTES.

Fig. 4 WKMEELEERZ ML OKHE & FEET
FBELOBEGREZRT. RAEEERRBEOCHME &b
WC—EDEESTRAEENMETLTWS. ZORKRE
LRBEOLEHIRAEEERBEOEMIZAE ST, ¥
THITEENS LEABE~BITL, ILICEENE
M B LTV IHMBEICBITT DI ERER I,
7, BEICERLRELRET 20D, [IQEOES
BOEABEBERBITTHE, R EP 7 7EHo
BAHENAETI2:E2005.

91— 9t i g
<
T 8- 4 8
7 °o° ° ¥4
) o° p 0,0 0 %00
g (O o
8 6—0 @) -1 6 %
g o[ 1 slo
25 % 10°
4L 1 4 P IS ST S W
0 200 400 600 800 1000 01 02 03 04 05
Surfactants Concentration (ppm-g/g)
1-pentanol TritonX-100
Fig. 2: Frequency of zigzag motion
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Fig. 3: Amplitude of zigzag motion
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Fig. 4: Velocity of bubble motion
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Fig. 5: Curvature fluctuation
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