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Abstract

The embracement of some treatment technologies for the geothermal waste water, having
as the main objective the ecologic protection, represents a way to diminuish the emissary’s pollution
as a consequence of the waste water release. The present study has as objective the monitoring of
decationization of geothermal water with the help of ion-changing resins. The geothermal water
used in this study comes from Drill 4795 Calea Aradului (Nursery)
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INTRODUCTION

The perspectives of using the geothermal waters are determined by the
quantity and quality of the economically-identified resources, as well as by
the efficiency of the embraced technologies for preventing the disturbing
phenomena (corrosion) generated in the exploitation of installations by the
component water and gas chemism. To these aspects we can add the
potential risk of polluting the environment, surface emissaries, soil and
water, with harmful substances contained in the geothermal fluids whose
neutralization within the admitted limits is determined by the efficiency of
the technologies applied for the treatment of these resources.

MATERIAL AND METHOD

The elaboration of some methods to remove the cations from the
thermally-used geothermal waters needs a deep knowledge of the types of
ion-changing resins as well as of their properties. The choice of a resin in a
practical application must take into account the speed and mechanism of the
ion-changing process. For the geothermal waters, the maximum operational
temperature for these ion-changing resins must be also taken into account.

The study has in view the elaboration of some methods of removing
the cations from the geothermal waters that are thermally used. To achieve
the proposed aim, the behavior in the specific working conditions of the
following resins must be taken into account: Amberlite MB20 and
Amberlite IR 120Na.

The geothermal water from the drill 4795 of Transgex, Calea Aradului
(Nursery), Oradea in 2009, has been studied, monitoring the level of
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ammonium, calcium, magnesium, natrium, potassium and iron cations. This
water at the source is characterized by a mineralization of 1 g/l, the
chemical character of water is sulphato-bicarbonato-calco-magnesian and
with a pH ranging from 6 to 7. The absence of phenols was noted.

For the decationization of thermally-used geothermal water,
equipment produced by the company ARMFIELD in UK, called W9, has
been used. Decationization was achieved by descending passage through the
cation-changer.

The two ion-changing resins are produced by the company
ROHM&HAAS. The resin Amberlite MB20 is a mixed resin (a mixture of
strongly-acid cationic resin with a strongly basic resin), and comparatively a
cationic resins Amberlite IR 120 Na has been used.

The determination of cations from the geothermal water before and
after the passage of the ion-changing resins have been performed through
colorimetric methods, with a visual determination performed with the help
of SPECTROQUANT Nova 60A.

RESULTS AND DISSCUSIONS

The following results have been achieved after the decationization
procedure for the resins used in this study:

Table 1
Concentrations of cations from the geothermal water treated with ion-changing resins
Cation Mixed resin Amberlite
Cation concentration in MB20 Amberlite IR 120 Na
(mg/l) geothermal water Cation concentration Cation concentration
(mg/l) (mg/l) (mg/l)
Mg”* 31.4 17.3 24
Ca™* 196 52 89
Fe™" 0.33 0.12 0.24
Fe*" 0.47 0.18 0.19

The variation of Mg?* ion concentration during the treatment of
thermally-wasted geothermal water with ion-changing resins is presented in
Figure 1. From the experimental data, it is noticed that in the case of using
mixed Amberlite MB20, the concentration of Mg®" ion decreased from 31.4
mg/l to 17.3 mg/I.

In the case of treating the thermally-wasted geothermal water with
cationic resin Amberlite IR 120Na, the concentration of Mg*" ion was
initially 31.4 mg/l and in the end 24 mg/I.
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Fig. 1. Variation of Mg®* ion concentration when treating the geothermal water

The variation of Ca?* ion concentration during the treatment of
thermally-wasted geothermal water with ion-changing resins is presented in
Figure 2. From the experimental data it is noticed that in the case of the
mixed resin Amberlite MB20, the concentration of Ca* ion decreased from
196 mg/l to 52 mg/I.

In the case of treating the thermally-wasted geothermal water with
cationic resin Amberlite IR 120Na, the concentration of Ca®* ion was
initially 196 mg/l and in the end 89 mg/I.
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Fig. 2. Variation of Ca* ion concentration when treating the geothermal water

The variation of Fe®* ion concentration during the treatment of
thermally-waste geothermal water with ion-changing resins is presented in
Figure 3. From the experimental data, it is noticed that in the case of using
the mixed resins Amberlite MB20, the concentration of Fe** jon decreased
from 0.33 mg/l to 0.12 mg/I.

In the case of treating the thermally-wasted geothermal waters with
cationic resin Amberlite IR 120Na, the concentration of Fe®* ion was
initially 0.33 mg/l and in the end 0.24 mg/I.
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Fig. 3. Variation of Fe** ion concentration when treating the geothermal water

The variation of Fe** ion concentration during the treatment of the
thermally wasted geothermal water with ion-changing resins is presented in
Figure 4. From the experimental data, it is noticed that in the case of using
mixed resins Amberlite MB20, the concentration of Fe** ion decreased from
0.47 mg/l to 0.18 mg/I.

In the case of treating the thermally-wasted geothermal water with
cationic resin Amberlite IR 120Na, the concentration of Fe?* ion was
initially 0.47 mg/l and in the end 0.19 mg/I.
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Fig. 4. Variation of Fe** when treating the geothermal water

CONCLUSIONS

According to the parameters determined by the model of Langmuir
isotherms, the passage of geothermal water on the mixed resin Amberlite
MB20, determines the processing of a great quantity of thermally-wasted
geothermal water with respect to the processing of geothermal water on the
column with cationic resin Amberlite IR 120Na.

The experimental studies for the decationization process of
thermally-wasted geothermal water represented in diagrams 1-4 confirms
the theoretical determinations. Thus, the decationization of thermally-
wasted geothermal water on the column of mixed resin Amberlite MB20 led
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to the decrease of cation concentrations existent in the thermally-wasted
geothermal water. The diminution of cation concentrations, once with the
passage of thermally-wasted geothermal water in the changing columns,
with cationic resin Amberlite IR 120Na, takes place in a lower proportion
than in the case of mixed resin.
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