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Ad Fre 12Y H3oloA 2 APAS TSl ortho FALo 23 meta ¥el A4 HEATEA AL F%E A7
sheich, WA @ o, HEEY A L A 4 $ AYEFE Addelsion, o 4YEFE] VIZY 2
27109 JA AFF viAE JRES B2 ABEH At = FESRch A7 A, e 22 AR W
£Z2AL B¢ & ootk A 35~40(%), et ; 92~95(kPa), WeUAHe] 27 0.6x107(m) °lsk, 71A

$<4 5 0.07~0.08(m/s).

Abstract: Effects of operating variables on the conversion of the formation reaction of meta boric acid from ortho
boric acid in a laboratory-scale bubble column reactor were investigated to obtain the basic data which are indispensa-
ble for the design, scale-up, control, development and operation of industrial bubble column reactors. Reaction time and
pressure, particle size of reactant and gas flow rate were chosen as experimental variables. Effects of the experimental
variables on the gas holdup in the bubble column reactor were also discussed in relation to the conversion of reaction.
From the results of this study, the optimum conditions were drawn as follows : Reaction time ; 35~40(min), reaction
pressure ; 92~95(kPa), particle size ; under 0.6 X 107*(m), gas flow rate ; 0.07~0.08(m/s).
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Table 1. Experimental Conditions

Variable Range
dpx107%(m) | 0.108 0.153 0.215 0.375 0.600
Ug(m/s) 0.02 003 0.05 0.07 0.08
t(min) 50 100 200 30.0 40.0
P(kPa) 89 92 95 100
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Fig. 1. Schematic diagram of experimental appara-

tus.
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Fig. 2. Typical example of DSC analysis of the

@

product.
dp=0.6x10"°m, t=20min, T=140C, P=
92kPa, S=28wt.%, Ug=0.05m/s
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Fig. 3. Typical example of XRD analysis of the
product.
dp=0.215x10"°m, t=30min, T=140C, P=
92kPa, S=28wt.%, Ug=0.07m/s
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Fig. 4. Effects of gas flow rate on the gas holdup in
a bubble column reactor(T=140C, S=
28wt.% ).
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Fig. 5. Effects of reaction time on the fractional

conversion in a bubble column reactor(dy,=
0.375x10°m, T=140C, P=95kPa, S=

28wt. % ).
.85
]
m]
O
.80 |-
=<
O
75 +
—o— U,(m/s) : 0.05
—o— U, (m/s) : 0.07
70 ] ] | 1 | ]
0 1 2 3 4 5 6 7

dpx 104(m)

Fig. 6. Effects of particle size on the fractional con-
version in a bubble column reactor(T=140
C, P=95kPa, t=40min, S=28wt.% ).
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Fig. 7. Effects of gas flow rate on the fractional
conversion In a bubble column reactor(T=
140°C, P=95kPa, t=40min, S=28wt.% ).

FEE 71 4ol we} Alelrt Wk Fig. 6914 7]
A&l 0.05m/s] Aoll= dAe =7|7}F 0.375
><10 ‘ml Ao W AHREL 088} 2 e
yelgigle, 714 %] 0.07m/s o4 fA=HH

+4 H 31717} 0.6x107°m ojste] WA ME
HeAEES 08 A o4 #AT + At i
dzke] =27 17} 7kl w22 WA
il Aasts AL ofv b i+
T FAAGo] slae] =277 FUbEH A o
F718t7) WEe 2 A9 5 9o

713 o] A vAE AFE Fig 79
vetisdeh. Fig. 7oA R wks} 3Fo] 714 frol
74| w2} v %2 He Fhehe AFE e
T gted, 7IA f5e] 0.07m/s ol e WA
g&o] 0.8 01’“5]‘114 et 714 $40] 0.08m/s
ol 4= Z|Eg el Ll &Ate] Aol 7)H)
— QA A YA A2 E L] HojHAM AT
2ol 2 37PF fle Ao ® e JlEg ke
71l A 1A frgol Sk 715‘1]3] Afd= &
7kt AgE, ortho B4k 2ubd A 44" 5
°o] TR Z)A 2 HE “W‘*P—J T eBR

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.3, 1996



578

—O0— dp=0.375X10""m, P=100kPa
—o— dp=0.215x10"°m, P=95kPa
—— dp=0.375 X 10~ °m, P=92kPa

.15 .20 .25

&

Fig. 8. Effects of gas holdup on the fractional con-
version in a bubble column reactor(T=140
C, t=40min, S=28wt.%).
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