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Results and Findings

Mineral buildup is a .majo.r Problem that clogs plpe.s and rL.uns equipment in everythl.ng from hc?me Figure 1: Mixed Base Measurements a0 Concontrations
water heaters to massive oilfields. These hard deposits restrict flow and damage machinery, leading to gure &

Abstract and Introduction

expensive repairs and lost time [1]. Traditional liquid treatments often fail because they wash away too Mixed Base Phosphonate 1.10 Concentrations Pilot
quickly, requiring constant reapplications that are both costly and inefficient [2]. Concentrations 1000
To solve this, researchers are developing solid-scale inhibitors that release chemicals slowly over a 1000 800

much longer period [3]. This paper looks at how magnesium-based solid inhibitors can be used to
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provide steady, long-lasting protection [4]. The hypothesis is that these magnesium inhibitors offer the g iﬁﬂ EffL; g 400
best balance between saving money and staying effective, making them a more practical choice than 8 202 - + 20
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Building on the need for more durable mineral control, this study experimentally evaluates the fme(d) fime ()

development of magnesium-based solid inhibitors by testing various phosphonate types, chemical =¥=ScaleGone Live ScaleGone Encapsulated  ==Lab Sample 5 Sample8 —==—Sample10 ==—=Samplel1l ===Sample 12
bases, and drying durations [1, 2]. By integrating these solid inhibitors into fracture fluids, we aimed to Figure 2: Lab Samples

overcome the rapid depletion seen in traditional liquid treatments [3, 4]. Our findings indicate that Figure 5: Drying-Release Relationhip

specific combinations of these variables create an optimal slow-release profile, effectively balancing Lab Sample (1-12) Concentrations
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cost and long-term performance. We hypothesize that these optimized magnesium solid-scale 800
inhibitors provide a more sustainable and economically viable solution for preventing scale in diverse 00 .
fluid systems.
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This experiment used quantitative analysis to test 14 inhibitor samples with various phosphonates and
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bases to find the best setup for scale prevention. To simulate industrial use, 1g of each sample was placed The experimental data reveals that drying temperature and base composition
. o . ) . _ significantly influence the inhibition release profile. Higher drying temperatures
in a 120°C oven after being analyzed by X-Ray Fluorescence. Over a period of two weeks, the chemical Non 1-10 Concentrations generally lead to a more stable, albeit lower, initial concentration, effectively
release was measured using the Hach method. This involved diluting 0.5ml aliquots, applying UV exposure, o preventing the rapid chemical "washout" seen in non-dried samples. Pilot samples
d . PhosVer 3 ts to tri lori tri ti Final trati d %500 using a 1:10.1 ratio demonstrated the most consistent longevity, maintaining steady
and using PhosVer 3 reagents to trigger a colorimetric reaction. Final concentrations were measured on a o concentration levels through 56 days of testing, In contrast, mixed-base samples like
Hach spectrophotometer and multiplied by 50 to determine the exact release profile for each magnesium i ——————— Lab Sample 5 showed high peak performance but experienced sharper declines
. . ere 0 compared to the encapsulated commercial standards. Overall, the magnesium-based
and calcium based sample. The detailed compositions of the samples are below. : . 2 7 . * mper psifare o 9 .
Time (d) inhibitors successfully provided a regulated release, confirming their potential for
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= This research confirms that magnesium-based solid inhibitors can be engineered to provide a sustained release of
phosphonates, offering a viable alternative to traditional liquid treatments. By optimizing drying temperatures and

base-to-phosphonate ratios, it is possible to achieve a release profile that balances immediate protection with
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