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Bachkground

Chlonne is an impertant reagent in many industrial processes. Annually more than 45 milicn tens of chlonne are produced worldwide [1]. Wet chlorine is extremaly comosive [2], therefore, industrial chlorine is dried belows SDppm water content with suifuric acid
before iquefaction and uansEE:rt[ . As a polishing step for liquid chiorine or 35 an sitemative for sulphuric acid drying, moleculsr sisves can be used to remove water in a temperature swing adsorption procsss [4]. The molecular sisves are regenerated with
hot air. The adsorption equilibrium for this system s not reported in lterature and inforrmation on liguid phase adsorption is scarce.

Aim

An experimental study is performed of the adsonotion of water on molecular sieve 234 in a lab-scale packed bed. Dichloromethane (DM} iz chosen as 3 model moleculs for chlorine becawse of its similar physical properties. The experimental data is used o
validste an engineering model. This modsl is used for design, eptimization, and econermic evaluation of 3 10 000 tons of chlorine per year process.

Method

The drying of liquid and pasecus DCM containing water in 3 packed bed of molzcular sieves is modeled. The fluid phase is modeled a5 CSTRs in series. The number of C5TRs is determined by the Peclet numbser. The molecular sieve packing is present in
batch mode. Inthe mass balances, the mass transfer is appresmated with the linsar driving force modsl. The adsomtion isotherms of water fram DCM on molecular sisves 34 are molemented in the model. The input parameters are given in Table 1. The
parameters usad in the simulsticn represent the lab-scale sstup.

Results

The influsncs of different parameters on the sdsarption curves has been analyzed. Fora I'!?_'L-L:I DCM flow rate of 5 g/s and 200 g of molecular sieves, breakthrough is reached after 5.4 hours, see Figure 1. Increasing residence tirme, decreasing particls size, or
decressing mass transfer coefficient reduce the time to reach breakthrough,. a5 expected. breakthrowgh curves become steeper near the breakthrough point. Including internal mass transfer resistance in the paricle should improve the madel sccuracy in
that region. The mode! is sufficiently accurate for the design of the industnal process. Two packed beds with 32000 kg moleculsr sieve are requined for replacement of the suiphunc acid drying, with an adsorpéion time of 23 hr.
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Parameter Unit | Value
Inlet concentration | ppm | 2000
Flow rate g/s 5
Temperature °C 30
Particle size mm 2
- 0,41

Bed porosity




concentration at exit vs time - adsorption

Figure 1. Adsorpticn breakthrough cune modsl resul for parameters in
Table 1.



