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Abstract: The chemical composition of geothermal waters degmnthe mineralogical structure of the geologfecamations of the
reservoir. Due to the pressure drop at the wellheed due to temperature changes during utilizatimre could appear scaling
problems.

Deposition samples from three geothermalsneére collected and analysed. They are formecalgium carbonate as main. They
also contain traces of MgGQOAI,O; Fe0; CaSQ. This paper present the possibility of scale aintty using sodium
tripolyphosphate as inhibitor.
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1. Introduction endpoint uncertain. In this case is betterrémluce the
volume of the sample.

The geology of the reservoirs and the geathe Determination of chloride [6].

waters characteristics are correlated. There weatified The analysis was made by fitration with esitnitrate
three types of waters in the western geothermal afehe solution, 0.01M, using potassium chromate as intdica
country: sodium-potassium-bicarbonated waters &ina The colour changes from yellow to brown, i

with a tendency to become sodium-potassium-chloridglour change is very difficulty to identify. Beftitration
waters in Ciumeghiu, calcium-sulphate type in Osaded the pH must be checked to be above 8.2. If it is N
sodium-bicarbonated in Jimbolia zone. The mineasiim NaOH solution is added drop by drop.

of these waters varies from a zone to the other. Determination of sulphate [6].

There were taken for study the following tpeomal The analysis was made by precipitation with barium
wells from the Western Plain of Romania: wells 4682 perchlorate in presence of thorin. The method Eetieon
4636 from Lovrin and well 4156 from BorThere were the titration of the exces of barium perchloratéutson
recorded scale formations during exploitation dwe tuntil the first colour change from yellow to pink.
deposition from waters and due to the corrosionthef Determination of carbon dioxide [7].

pipes. The analysis is made by titration. The wa@mple is
In order to prevent scaling there were miatiébition ~treated with a mineral acid.
tests with sodium-tripolyphosphate. The free carbon dioxide, the released, (tdm
carbonates and bicarbonates are drawn into air and
2. Experimental absorbed in a 0.02 N Ba(Ofyolution. After the formed

precipitated is filtered, the exces of Ba(Qk4)titrated with

Geothermal waters from the studied geotaemells 0.02N HCI by using phenolphtaleina as indicator.

were analysed. The chemical composition is predeinte Determmaﬂor_w of phenols was ”.‘ade by - using
tables 1 - 3. spectrophotometric method. The absorptions werd e¢a

The methods of analysis are presentedilasvia 435nm.

Determination of hydrogen sulphide [7]. Determination of silica [6]. .

HS determination was made by titration with Hg- 'I_'he sp_e_ctrophotometnc m?‘thOd is based oa th
acetate in presence of dithizone. In this purpdsend of reaction O_f_ silica W'th molybdate lons at pH of 1.5. A
sample were combined with 5 ml of 5N NaOH solufiv@a yellow 5|I!co-moll_b_dat_e complex i .formed' It the
volumetric flask. This content was added to 5 métage Cconcentration of silica in the_rmal water Is h'g'“%‘_”_.loo
into an Erlenmeyer flask. ppm, the silica can polymerize and the polyme_rlzmda

The solution was then titrated withsGCOOYHg in will not react with molybdate. Treatment with alkal

presence of small grain of solid dithizone. Durtittation conve(;ts it all to hthe monome_ric state. ;I'g((a) adopted
a black precipitate of HgS forms. The endpointeisorded procedure covers the concentration range o F0.

when the colour changes from the yellow colour o'r“_ghef conC(_antrations can be_determineq by tqk_ir_lgller
dithizone in alkaline solution to the red colourthé Hg- alliquots.fAhdlsat?vgntagFe Ofrt]h's methodh|s theahtg/ Cr)]f
dithizonate. If the concentration of hydrogen sidghis CC'OUr of the solution. For this reason the samples the

high thesample becomes yellowish brown and even bla andards must be prepared at the same ti_me and the
dlugring titratioF;] yetow W Y cZﬁ)sorptlon must be read 10-60 minutes after deirgdape

This is caused by the HgS precipitate andtemahe colour. High concentration of hydrogen sulphide may
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reduce the silicomolybdate complex to molybdenumebl TABLE 3.Characteristics of geothermal waters fromBor
This can be prevented by oxidizing the sulphidehwit4156, in mg/l.

iodine.

Determination of sodium, magnesium and calcium [6].

The analysis of these components were mage

atomic absorption spectroscopy.
For the determination of these dissolvedstituents
the samples must be filtered and acidified with ¥ ai

suprapure HN@ per liter of sample. A Cs-La solution is

addedio samples, blank and standard solutions. lomizathould
be controlled by the addition of Cs-La solution aoxlysalt
interference on calcium is reduced.

The solutions are directly aspirated into addizing air-
acetylene flame. Absorptions are read at 589.6 amsddium, at
766.5 nm for potassium, at 285.2 nm for magnesincha 422.7

nm for calcium.

The solid depositions formed on the equipéeuring
utilization were analysed and the results are shiowiable
4. After chemical treatment with 5 mg/l tripolypipbste,
the deposition was insignificantly.

TABLE 1.Characteristics of geothermal waters from Lovrie|lw

4632 in mg/l.
Chemical Wellhead After
< Deep water .
characteristics water degasing
pH 7,5 8,1 8
Na 939 941 855,6
Ca 9,5 14,95 19,5
Mg 4,2 51 5,9
Cl 636 637 505
SO, 7,01 14,2 26,9
HCO; 1429 1420 1440
H,S 1,94 1,04 1,54
Al,0 13 1,8 4,8
FeOs 0 5 0
SiO, 61,9 58,5 41,2
TDS 2985 2963 2670
€O, 0 0 0
(aggressive)

CO,(free) 18,2 0 0
TABLE 2. Characteristics of geothermal waters
Lovrin, well 4636 in mg/l.

Chemical Wellhead After

o Deep water .
characteristics water degasing
pH 7,9 8 8

Na 850,9 946,7 98
Ca 28,4 26,6 25,6
Mg 2,9 5,7 9,5
Cl 1055 1069 600,9
SO, 15,15 8,2 16,5
HCO; 1169 1160 1248
H,S 2,02 1,84 1,92
Al,04 8,71 8,9 16,3
FeOs 1,54 0 0
SiO, 30,2 34 50,2
TDS 4116 3120 2755
CO, 0.15 0 0

(aggressive)
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Chemical Deep water Wellhead After
hcharacteristics water degasing
pH 7,7 8,3 7,2
Na 1256,8 1123,6 1786,8
Ca 17,9 15,8 12,5
Mg 11,8 6,89 22,4
Cl 832,7 743,8 437,9
SO, 30,9 19,8 18,6
HCO, 2309,6 2276,6 1651,2
Al,O3 3 43 18,7
Fe0s; 2,5 0 1,5
SiO, 98,7 62,5 110,8
TDS 12489,5 12401,2 12334,8
CO, . 33,2 0 0
(aggressive)
CO,(free) 2,25 0 0
Chemical D Wellhead After
- eep water ;
characteristics water degasing

TABLE 4.Chemical composition of scale deposits

Component Well 4632 Well 4636 Well 4156
CaO 51,95 52,18 53
MgO 0,63 1,98 0,61
SO, 0,43 0,38 0,89
SiG, 0,08 0,018 0,28

Fe,05+Al,0; 4,3 1,81 1,78
CaCQ 92,76 93,1 94,6
MgCGQO; 1,32 4,16 1,28
CaSQ 0,47 0,41 0,97

3. Results and discussions

In order of getting a proper method to colngcale, the
geothermal waters and the solid depositions weaé/sed.
Depositions were found both in the pipe desithe
well, having a thickness of 30-50 mm at the welthead
in the connection equipments from the surface. The

fromdeposition thickness is bigger before the degasysiem

than after it. At geothermal wells from Lovrin ttléckness
of the deposition was in the range of 30-40 mmdiaghe
pipe before the degasing and between 1,5 and 3zftem
it. The main component of the deposition samples is
calcium carbonate. Its concentration is about 9838%
at Lovrin and 94,6% at Bors. Because the decomipaosit
temperature of calcium bicarbonate is high, Ca@Othe
solid samples is mainly crystallized as aragoritee other
components of the solid depositions, in weight petare:
SiG, in a range of 0,08-0,28%, f& and ALO; in 1,81-
4,3%, MgCQ from 1,32 to 4,16% and Ca%fom 0,41 to
0,97%.The addition of tripolyphosphate in a dosag®
mg/l inside the well is followed by an importantcdease
of the rate of growth of scale. This is shown bg thata
from last column of table 4.
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