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Hydrodynamic study on a gas—liquid bubble column with
high viscosity SEBS solution
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Abstract: For development and design of SBS

hydrogenation reactor, the hydrodynamic
— ‘ Gas-liquid Physical Properties ‘ ‘ Operating Condition ‘

behavior of high viscosity solution in gas—liquid P u,

bubble column using SEBS-1650 hexane solution

as liquid phase was studied by differential pressure | Diffrental Pressue Mebod (b,
method and gas disengagement method. The F |

effects of viscosity on gas holdup of solution with = = " d,

low surface tension, gas holdup of large and small . s i 2
bubbles, rise velocity of large and small bubbles Ly [ Gas Disengagement Method W Uy, s e

and specific surface area were investigated. With ™ Two-Bubble Class Model |
the increase of viscosity, gas holdup decreased  Bubble Column Characteristic

significantly, and flow pattern directly transited

turbulent regime. From the curve of gas disengagement method, three types of bubbles were identified in bubble
column: large bubbles, small bubbles and fine small bubbles. The gas holdup of small bubbles and fine small bubbles
gradually decreased with the increase of viscosity. Viscosity has a slight influence on the rise velocity of large and small
bubbles, and the specific surface area decreased significantly with the increase of viscosity. Based on the experimental
results, the formulas for calculating gas holdup of large and small bubbles and average gas holdup were listed. These
results provided some necessary and reliable basic data for designing and developing a SBS hydrogenation reactor.
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Table 1 Physical properties of solutions
No. Solution Density/(kg/m?®)  Viscosity/(Pa-s) Surface tension/(N/m)
H,O Water 998 0.001 0.072
SEBSI1 0.50% SEBS-1650 and cyclohexane 767 0.021 0.014
SEBS2 1.50% SEBS-1650 and cyclohexane 778 0.034 0.015
SEBS3 1.90% SEBS-1650 and cyclohexane 773 0.039 0.015
SEBS4 4.20% SEBS-1650 and cyclohexane 773 0.075 0.015
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Table 2 Correlations for estimating bubble size from bubble rise velocity

Reference Correlation Range of applicability Bubble size
782 kg/m’<p <1480 kg/m? dvi, dos
2 d,
Mendelson* u, = |+ &% 0.02 N/m<c<0.72 N/m
dp 2
0.00052 Pa-s<u <18 Pa‘s
. Apgd? (3 +34, dyr, dys
P18 | 24 +34,
626 kg/m’<p <1071 kg/m?
20 d
Jamialahmadi, et all**! V., = +£% 0.016 N/m<o<0.72 N/m
dy(p+p) 2
0.00022 Pa's<x <0.031 Pa‘s
__ VI
T 2
Ve 75
782 kg/m3<p <1480 kg/m? dyr.
3 d,(p,— p,
Lehrer¢) uy = |22 ELLZ 1) 0.02 N/m<c<0.72 N/m
dypy 2p
0.00052 Pa-s<u <18 Pa‘s
d _ 05 3425<Re<7490 dyL
Talaia®" u, = 0.694 {M}
P 25.5 ecm/s<up<32.9 cm/s
803 kg/m3<p <1420 kg/m? dys, dpr
Nickens, et a3 u, =0.361,/gd, (1+4.89/ Ey)"** 0.022 N/m<c<0.77 N/m
0.0008 Pa-s<x<10.9 Pa-s
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