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INTRODUCTION

Deuterium depleted water is a water containing 2 ppm D/(D + H) marketed for the preparation of isotopic standards for the sub-natural range. Knowing that natural water is a mixture of H2O and HDO, a mixture containing about 144

ppm D/(D + H), deuterium depleted water can be considered as the mirror image of heavy water. If heavy water is generally obtained from natural water by concentration of deuterium, deuterium depleted water can be obtained by

impoverishment, extraction of deuterium from natural water. Reducing of deuterium concentration by vacuum isotopic distillation requires the use of high-performance facilities with a large number of contact elements.

The researches and experiments in the field of production and exploitation of deuterium depleted water (DDW) were developed by ICSI Rm. Valcea during 2000-2007. The activities resulted in developing a technology protected by

an international patent "Process and plant for obtaining biologically active water depleted of deuterium-from natural water or water from heavy water manufacture". Product valorisation was carried out in collaboration with

recognized institutes from Romania, obtaining favourable results regarding the bioactive properties of DDW.

The objective of this study was to develop an ordered packing, dedicated to deuterium depleted water obtaining, using food stainless steel as the raw material. This ordered packing can be used in the distillation columns of deuterium

depleted water facilities. The research consisted in laboratory tests on material selection, tests on the materials surface wettability, elaboration of the geometric structure of the ordered packing (Φ =100 mm), ordered packing design

and isotopes separation efficiency testing.

The final result of the study was the development of a new prototype of an ordered packing made of food stainless steel. Since the raw material is very resistant to chemical agents, the prepared packing can also be used in purification

installations or in industrial distillation/ separation chemical installations where corrosive fluids are processed. Another area of use is cryogenic distillation plants, detritiation plants, which can be equipped with such ordered packing.

Experiments consisted of laboratory tests on material selection, material surface wettability tests, geometric structure elaboration of ø100 mm ordered packing packages, ordered packing design, realization of 18 ordered packing

packages, testing on an experimental stand to determine the efficiency of isotopic separation of the packing.

Packing characterization

B7 packing Ø100 mm, h= 100 mm, no. strips 22

Strip No. channels Strip width (mm)

1 9 27

2 9 49

3 9 64

4 9 74

5 9 83

6 9 88

7 9 90

8 9 94

9 9 98

10 9 99

11 9 100

Characteristics 304L

Diameter,  mm 100

Height, mm 100

Jag leap ( P), mm 7

Jag height (hd), mm 4,7

No. strips 22

Fig. 1. Stainless steel mesh model 4 x 1 wires

Horizontal wire = warp, Vertical wire = woof
Fig. 2. Sample cut on mesh length: 

E1-E5.

Fig. 3. Sample cut on 

mesh width: E6-E10.

Fig. 4. Device for udability 

verification

1 - mesh sample;

2 - mesh holder;

3 - syringe needle;

4 - water collection tubes;

5 - support frame

Cod Type Wettability test (wettability coefficient)

Required 

value

Measured value

1 2 3 4 5 6 7 8 9 10 11 Obs

1 304L

0,6-1,4

1,29 0,93 0,79 0,72 0,79 1,01 1,01 1,01 1,01 1,22 1,22

2 304L 0,46 0,37 0,83 0,83 0,92 1,39 1,29 1,02 1,29 1,11 1,48

3 304L 0,27 0,34 0,55 0,75 1,37 1,37 1,30 1,30 1,02 1,37 1,37

4 304L 0,28 0,64 0,73 0,64 1,56 1,83 1,83 0,92 0,83 0,92 0,83

5 304L 0,00 0,93 1,14 1,14 1,45 1,56 1,45 0,83 0,73 0,83 0,93

6 304L 0,49 0,49 0,78 0,97 0,97 1,07 1,36 0,88 1,07 0,97 1,95

7 304L 0,69 0,62 0,77 1,00 1,08 2,08 1,15 1,08 0,77 1,08 0,69

8 304L 0,86 0,78 0,70 0,70 1,17 1,25 1,17 1,09 1,09 1,01 1,17

9 304L 0,80 0,54 0,80 0,98 1,07 1,34 1,25 0,89 0,89 1,16 1,25

10 304L 0,53 0,53 0,85 1,17 1,17 1,50 1,17 1,07 0,96 1,07 0,96

Wettability tests show that

samples with the best

wettability (samples: 6, 7,

8, 9, 10) have the

orientation of the mesh on

the direction of the woof.

As a rule of design and

fabrication of strips for the

packing, the orientation of

the wires must follow Fig.

3, that is, the direction of

the woof is horizontal. In

the fabrication process the

strips will be cut over the

width of the mesh.

Assembled packing. Strips prepared for 

assembling the packing

In order to carry out the tests, it was decided to make an ordered packing of the 304 L

stainless steel mesh, Gantois France. It has been established that the packing lot consists of

18 packing packs of 100 mm in diameter and packet height of 100 mm. The diameter and

total height of the packing was determined so that the packing was tested on an existing

distillation plant having a 100 mm diameter column and a height of 2000 mm.

The ordered packing was made on strips, package with package and assembled in ICSI Rm.

Valcea. It should be mentioned that the cutting of the strips was performed in the direction of

the woof. To improve the wettability performance, the entire pack of 18 packages was

subjected to special chemical treatment.

Fig. 4. Experimental 

installation with ø100 mm

column

Experiments and tests of the ordered stainless steel packing were carried out on a distillation

column made of glass shown in Figure 4. The distillation column has an internal diameter of

100 mm, the total height of the glass column being 2 m, corresponding to the height 20

packets of ordered packing. At the base of the column is attached a boiler with a nominal

capacity of about 10 litters, provided with heating with electrical resistors, the

heating/evaporating power of the liquid being adjusted by a regulator. At the top of the

column are attached condensers (3-principal and 4-secondary), connected to vacuum and

reflux trail. On the column are provided extraction and connection nozzles for the AMC, the

nozzles that fit the packing layer. The measurement of the pressure drop on the paking was

performed with a differential digital pressure gauge.

Efficiency tests were performed with a binary mixture of H2O-D2O starting from demineralized water. The column was operated in

total reflux mode with a peak pressure constantly maintained at 133.3 mbar (100 mm Hg) by a suitable control-command system of the

preselected vacuum. The isotopic samples were extracted on the vapor phase at the top and bottom of the column, surrounding the

ordered packing layer.

Efficiency and pressure drop values for 100 mm ordered packing

PV

mbar

tm
oC

αm L

l/h

F

m/s(kg/m3)1/2

TT/m Δp/m

mbar/m

133,3 51,8 1,05232 5 0,60 15 0,87

133,3 52,05 1,05224 9,5 1,11 15 1,13

133,3 52,7 1,05223 14 1,62 13 1,66

CONCLUSIONS

Wettability tests on the ordedered packing have highlighted the fact that the best wettability is given by the orientation of the mesh on the woof

direction.

Determinations show that the packing works very well, achieving an efficiency of approx. 15 theoretical plates per meter and a low pressure

drop of approx. 1.1 mbar/m for the optimal working load and the load factor of 1.1. The obtained results recommend this packing to equip the

distillation columns to produce deuterium depleted water.

To test the performance of the packing, the

installation was maintained at constant

parameters (pressure, load factor) for 5 days,

in order to reach the stationary state.
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