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* Geothermal power plants - TEST CONDITIONS
. . Mg:Si Mix Concentrations (ppm) 60ppm:940ppm
energy extraction operational Me:Si Mix Ratio 50:50
problem - silica scaling pH 8.5
T 60°C and 95°C
Overall Test Volume 100ml
* This research - established static Quench Solution 1%EDTA/ 1%NaOH
bottle test methodology, to INHIBITION EFFICIENCY TEST PROCEDURE S
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* Prepare 1,000ppm active SI stocks in 1% MATRIX MATCHED HYAMINE TEST
EDTA/NaOH, SOLUTION A and
* Investigated two sulphonated ~ SOLUTION B Sl Standards
* Dilute to 100ppm active S1 | Bl B I Bl B Construct
polymer products to control * Prepare standard solutions = TN NN — = |Matrix Matched| ~ Step 1
am h 1lica an SOLUTION A, x2: S R Calibration
orpnous S111CAalcC
50% 1% EDTA/NaOH, 25% MB and 25% SB | \ Curves
it 14 SOLUTION B, x10:
magncsiuimn silicate scales - 90% 1% EDTA/NaOH. 5% MB and 5% SB Measure the absorbance
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¢ Stlldled 1nhibit10n efﬁ01€ﬂcy (IE) Take required volume from remaining filtered test solutions. | - ] Seierming Sl A conc.:entratmn i el
d . h 'b Lo h . Pipette into appropriate volume of 1% EDTA/ 1% NaOH. ) From 100ppm active SI [ test solution
and 1mnhibition mechanism.
IE, Sulphur and Polymer in Solution (%)
SI B 20ppm 50ppm 100ppm
Scale inhibi . r 120 120 120
® 100 100 100 - —_— Si IE%
cale mhibitor concentrations o 00 00 ;/c 00 \C o
ZO—ZOOppm, A5 and SI B were 60°C = o = o = o 9% in Solution
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» Determining the sulphur (S) 95°C | ® T " — | |7«
concentration contained % - % B B
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Wlthln the AS and SI B Reaction Time ’ Reaction Time ’ Reaction Time ’ Reaction Time ’
structure by  Inductively SI B 60°C SI B 95°C
. * At>50ppm, SI B shows ~90% IE at 22hrs & 3 days. * > 50ppm SI B 1s effectively controlling silicate scale formation. Also, it 1s effective to a similar
C()upled Pl asma - Optlcal * At concentrations ZSOppm, SI B 1s inhibiting the silicate scaling well. So, less polymer and level at all s.ampling times. | 3 | | -
] ] less sulphur consumption observed. * When SI B 1s unable to protect against silicate scaling (20ppm), its consumption is highest.
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» Detecting the  functional 60°C < 60 \ < 60 % < 60 _ — MelE%
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* The novelty of this research: 95°C | = 6 < 6 \ < & Kﬁ - 6 ~
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» Reporting silica inhibition data 20 20 : ;
: : 0 2hr ~ 22hr 3 days 0 2hr  22hr 3 days 0 2hr  22hr 3 days 0 2hr  22hr 3 days
relatlng tO pOIYmerlc SI B ‘ Reaction Time Reaction Time Reaction Time Reaction Time
I [ ° ° ® AS 600C AS 950C
> Onltorlng the SpeCIﬁC AS  At>50ppm, A5 1s dispersing silica solids well. * At > 100ppm, reliable Si inhibition efficiencies are observed. However, A5 does not perform
” ) e At >50ppm, inhibitor is effective at preventing deposition (IE of ~ 80-90%). So, little sulphur actively to control magnesium scale.
and SI B Scale lnhlb ltOI’S ? by decline and polymer consumption >50% observed. * When AS is unable at controlling scale (20-50ppm), there 1s a significant consumption of that.

[CP-OES and  Hyamine || ¢y clusions
teChnlqueS to glve 111S lghtS on * The Hyamine technique was selected as the more robust method for determining the SI consumption, as it monitors higher proportion of polymer as functional groups.
. % FyS. _ At 60°C and 95°C, an MIC of ~50ppm SI B was 1dentified to control amorphous silicate scale and magnesium silicate scale with 60-90% IE & 40-60% polymer
the 1nhlb1t10n p erformance consumption over 3 days.
an d meChanls ms. * For A5 at 60°C, = 50ppm records 80-90% IE with 40-50% polymer consumption. However, at 95°C, = 100ppm A5 gives 80% IE and ~40% consumption over 3 days.

SI B 1s the more effective SI under the tested conditions.
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