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Studies of Rising Bubbles in Polymer Aqueous Solutions

Tomoji TSUJINO, Kenjiro INOUE and Soichiro SHIROSHITA *

(Received September 1, 1998)

Phenomena of two phase flow in non-Newtonian fluids have received interest in recent year. In the
present paper, experimental studies about rising velocity of bubble and behavior of bubble shape in
polymer solutions are conducted. The results are compared with the bubble in water. The tested
liquids are Polyox aqueous solutions with the polymer concentration of 50ppm-3000ppm and water. As
a result, the rising velocities of bubble diameter d=2.0mm in the polymer solutions with the
concentration C = 1000ppm increase linearly with the bubble size. The increment of polymer
concentration lowers the rising velocities of bubble. The rising velocities of bubbles with diameter 5.7
mm to 10.5mm in a 3000ppm polymer solution are large as compared with the cases of water and a 500ppm
polymer solution.

Key words: polymer aqueous solution, non-Newtonian fluid, bubble, rising velocity of
bubble
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Fig.l Schematic diagram of experimental apparatus

AL THW . EBREBOBMB N 1 BLU2IIRT. [iar LA SE2AREHITEHT 7Y
WHIERTH ), TIBOEBIIRITTRROLEL TR L5720, TNETOMELSEZIZLT
FAEWTTE % 150mm X 150mm, B & % 1000mm & LCW5. fAEAReMREAkcmz L%, K1 B
FO2ITRT L) IIESBIC L o TP A ML, KB RESED, HH L EHRE,
A8 2500md, 100md (FEAFE 1.710.3md), Smd (0.9+0.3md) O 3HETHE. ThS5DIFHEFDOHEH
TAERTAREBERIOREZIZE>TERD, 5.Tmm=d=15.6mm DEHEH CTIXAH & 2500mt, 2.0mn
<d<5.0mm TIZAEE 100md, 0.6mm=<d<1.8mn TIIFE 5mi DIEEEFE FNENRB LT 5.
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Fig.2 Release mechanism of a small bubble
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N5 Polyox /K## (Union Carbide Co. Ltd, Polyox WSR-301) TH 1), DK v —EEd
50, 100, 500, 1000, B XU 3000ppm & LT 5. F7/z, HEOOIZKEKS B/, Pz
KEBEL —EICT A0, WA 24 KR L E RSP CRHE L 7214, EBRICH L7

2. 2 #REAEEOYE

RO L AEREL NI EOETEEL, WEOWHEICL > TEL{EEINIIDLEEZ LN
H. T, TTTid, KREBRTHWAIK, Polyox KBEHOEMEL L UREERDEZHEL, HL
BT A, BIREORIEIZIE, Fxy /) vy 7o VA RMERERIZ R, 2, Kk, BLUY
Polyox KIBWOREESOWEIX, 74 VAN IEREEDIEREHAWTITo7:.

£ 112, WE LR AOY M EL R Y. BIE v IR —BECHREL RS EHITK
XL B, I, KOBFEEIZH T, 50ppm R <= —KEHE T3 1.5 %, 500ppm Tld 1.7 45,
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Table 1 Physical properties of test liquids

Polymer concentration water
C [ppm] 0) 50 100 500 1000 3000

Surface tension
o [N/m] 0.078 0.069 0.067 0.067 0.065 0.067

Kinematic viscosity
v X108 [m?¥s] 0.907 1.329 1.478 1.510 2.980 3.110
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(b) d=7.3mm

Fig.3 Shape of rising bubbles in water
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Fig.4 Shape of rising bubbles in a 3000ppm polymer aqueous solution
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Fig.b Rising velocity of bubble vs bubble diameter
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Vi = 36em,/ s &7 5. [IBEDHEAL, 1.6=< d <5.8m OFHETIZ EAEE VOMEIZ LW
INT DD, d =5.8mm DEFTIE, HE VIZEEOMEEERT. '
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L, #hlf, Vo, SIaEomns HicigEs i8R T 5. C=3000ppm O%A, FIBERE I
<5.Tmm QA TIZ V OEIIEHOICHEML TS, 8512, REENKELRY d=5.Tm OFHHE
WBWTIE, EA#EE VIZIZIZ—EEERT.
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Fig.6 Rising velocity of bubble vs bubble diameter
(0.6mn= d =2.0mm)
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Fig.T Rising velocity of bubble vs polymer concentration
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KOBEIHRTEBIET 5.

(4) EZEd=2.2m OKEIIEREEZ RS, BieEs 2o TLAT 2. BERd=7.3m OKWIIIE
ABIRERT DS, R —KBEBRFOHIPKOBEIIHRTLVRELHIREET S, EEd=
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