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Absorption of Br. and COs in Alkaline Solution

Takao Matsuoka
Keiichi Katsuta

Minoru Muto

A study has been made on the absorption of Brs from air in mixed alkaline solutions

and that of Bre and CO= in alkaline solutions using a small perforated plate tower.

The results were as follows :

(1) A simultaneous and independent absorption of Brs and COz by NaOH was observed.
(2) In NaOH, NasCOj; mixed solutions, the selectivity for the absorption of Bre by NaOH

was observed.
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A : Air compressor B : Conc. NaOH soln,
C : Thermostat D : Bromine
E : COz bomb F : Conc. H3SO4 soln.
G : Pump H : Heater
I : Mixing vessel J : Tower
K : Alkaline soln. M : Manometer
T : Thermometer
Fig. 1 Experimental apparatus.
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Tab. 1 Absorption time vs. concentrations
of alkaline solutions, reaction bet-
ween NaOH, Na2COg soln. and Bra(g)
(Exp.No. 1), Na2COsz, NaHCOjz soln.
and Brs(g)(Exp. No. 2)

mole/l

Exp. No.l (Bro]| Exp. No.2 (Brza]
Time, | =4.2x10-5mole/l|=4.1x10-5mole/I
hr. (Na |[(Nas |[(P- [(Nagz [(NaH]|(P-
OH)| COg)| Br) CO3]| COg)| Br)

0.200{ 0.200] 0 0.100| 0.400{ O

0.150f 0.200{ 0.029] 0.090] 0.370] 0.022
0.100[ 0.200] 0.056( 0.080| 0.345| 0.046
0.052] 0.200] 0.084| 0.065| 0.335( 0.069
0 0.200| 0.112] 0.055] 0.300( 0.091
0 0.175{ 0.143] 0.050{ 0.270] 0.111
0 0.155| 0.160] 0.040] 0.253| 0.131
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Tab. 2 Absorption time vs. concentrations of alkaline solutions, reaction
between NaOH soln. and CO» (g)

mole/1
Exp. No. 3 Exp. No. 4 Exp. No. 5 Exp. No. 6
Time, (CO21=0.91x10-* (CO21=1.36x10-4 (CO2]1=1.82x10-+ (CO:21=2.27 x10-+
hr. (NaOH) | (Na»sCOs) | (NaOH] (NasCO3] | (NaOH]J | [NasCO») | (NaOH) (Na2COg3)
0 0.526 0.011 0.460 0.058 0.530 0.007 0.552 0.013
1.00 0.463 0.042 0.472 0.051 0.453 0.045 0.438 0.070
1.99 0.416 0.066 0.414 0.081 0.374 0.085 0.346 0.116
2.95 0.351 0.099 0.355 0.110 0.297 0.123 0.254 0.162
3.90 0.309 0.120 0.296 0.140 0.223 0.161 0.183 0.198
4.84 0.281 0.133 0.230 0.173 0.156 0.194 0.114 0.232
5.75 0.249 0.149 0.166 0.205 0.111 0.216 0.067 0.251
6.65 0.211 0.169 — — 0.066 0.239 0.016 0.281
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Tab. 3 Absorption time vs. concentrations of alkaline solutions, reaction
between NaOH soln. and Bra(g), COs(g)
mole/]
Exp. No. 7 Exp. No. 8
Time, (Brs)=3.81x10-5, (CO2)=0.91x 10-4 (Br2J=3.38%10-5, (CO5)=1.36x10-4
"7 | (NaOH) [ (N2sCOs) [ (T-NaOH)| (P-Br) | (NaoIL] (N2sCOs) | (T-NaOH) | (P-Bry
0 0.539 0.016 0.570 0.004 0.477 0.032 00540 0.002
0.50 0.485 0.030 0.545 0.012 0.395 0.061 0-516 0.014
0.99 0.495 0.046 0.517 0.026 0.365 0.066 0.496 0.026
1.48 0.370 0.063 0.495 0.039 0.310 0.081 0.471 0.038
1.95 0.340 0.065 0.471 0.051 0.260 0.095 0.450 0.047
2.42 0.182 0.133 0.448 0.063 0.221 0.103 0.426 -
2.87 0.263 0.077 0.417 0.079 0.150 0.145 0.441 0.071
l——Cnnc..mo|e/1 Exp_. No. 9
(Bry)=3.73Xx10-5, (CO2)=1.82x 10+
“‘HEHH (NaOH) | (NasCOs) | (T-NaOH) | (P-Bry
B .ffh““l“uhhhr-mnn 0.534 0.021 0.575 0.003
““““~-~hﬁhh 0.426 0.061 0.547 0.014
3 T~ 0.373 0.073 0.519 0.028
o N T o 0.280 0.110 0.500 0.039
‘\\\\‘ 0.242 0.117 0.477 0.051
0. S — 0.110 0.168 0.446 0.065
‘;::x\\; 0.116 0.151 0.419 0.082
& hE ~. j REEAFL BV &L T3, 20¢ NaOH 1 2
e — <X, Bra 7 ZBIROBRYE 407 5 2,
'_'_—_*7d*—_j::3 NaOH 1 g% Bra, CO2 44 2N, (1),(3),
2 B N . . e . . .
/f__j S— CIRORIEIC LIeds > THEFFT 5 & THUL, st
g — a1

“Time, hr.

Fig. 8 Time vs. concentrations, reaction
between NaOH soln. and Brs(g),

CO2(g), Exp. No. 9.

;‘ Conc.of P~Br,mole/L

W, @) @R cEzen s NaOH, Na;COjy
BAEIKIC L 5 Bry T ZRIL & R, NaOH gy
ICd% Brz, COz AN AMINE, NaOH DHEHT
SR Bre 572 8 NaOH = DBIRANC I 2 1,

0 08 —87'%
s
g/
0 06 //
0.94
O ¢ |[P-8r]
: A : from [T-NaOH ]
954 B ¢ from By |
P 4
Ve

2

Time, hr.
Fig. 7 Selective absorption of Bra:(g) by NaOH, Exp. No. 9.
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Fig. 8 Independent absorption of Brs(g) by NaOH,
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(Bra]J : Concentration of bromine in feed gas,

mole/1

(COx] : Concentration of carbon dioxide in
feed gas, mole/I
ky, ks, ky :
(NaOH), (NasCOg], (NaHCOy), (T-NaOH]J :
Concentrations of NaOH, Na»CO0sg,
NaHCOs, and total alkali in alkaline
solution, mole/1

Absorption rate constant

(P-Br] : Concentration of bromine in alkaline
solution, mole/1

t : Absorption time, hr.

@ : Order of reaction with respect to carbon

dioxide in feed gas

B8 : Order of reaction with respect to alkali
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