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Problem Statement Specifications Constrains Conclusion

Recovery > 70% CHE T < 80°C (regeneration) The
Cost < 1000 SAR/unit Flash point =2 60°C

Min oil area condition identified Oil-water ratios: 90:10, 70:30,
Volume £ 100 cm3 PETE 50:50

Floating = 1 min Salinity: SW, %2 SW, % SW, DI
User workflow < 30 min Oil-wet sponge behavior

Image upload & retrieval (<5 MB)  ESVYj= Complete data entry enforcea stable sponge behavior, demonstrating
Auto-generated experiment report Secure backend APl handling strong  potential for data-driven

. . Image-based oil area reduction remediation.
ObJeCt'Ve PETE + CHE data unified in dashboard
LLM-generated structured reports

system successfully integrates
chemical treatment and sponge
absorption, achieving best performance
at DI salinity and 90:10 ratio. The 3:7
formulation showed highest
effectiveness, with confirmed oil-wet,

Oil spills create significant environmental
and economic impact, yet current
solutions lack integrated evaluation and
data-driven optimization. There is a need
for a system that can systematically
analyze removal performance under
controlled conditions.

To develop an integrated oil spill
remediation system that combines CHE Simulation Final Dashboard
chemical treatment and  sponge
absorption, while linking laboratory
experiments with simulation through an
interactive dashboard to evaluate
performance and identify optimal

T max = 85.6 °C, recovery = 85% Dashboard visualizations, Al prompting, and automated reports for CHE and
> PETE experimental analysis. . SCE
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specifically on April 23, 2026, despite a filter scope indicating 'ALL_PAST' records. The scientific 1800 5 100% o
context of these experiments likely involves the investigation of emulsification processes under B> Lespu = ..
varying environmental and chemical conditions, with a focus on understanding the interactions e 3 " -~
between oil, water, and chemical agents. E] oo g N ¢

Key Measurements

PETE Experiments

The aggregate analysis of the PETE experiments reveals an average water salinity of 24.96, an

average oil-water ratio of 70.84, and an average chemical concentration of 0.66. Detailed oo elo alo a0 w0 el B B0 Bho B B Lo woa e B0 B0 b0 1AD S omhes S Sochoas ook
-~y vo -: - A 123 mol/m? examination of individual records indicates that water salinity was systematically varied across
0 0.5 1 discrete values of 0, 1.2, 1.4, and 100.0, suggesting investigations into fresh, brackish, and highly Combined Cross-Insights
- 0 saline conditions. Similarly, oil-water ratios were observed at controlled levels of 50.5, 70.3, and 90.1, ISR by S verRRna e s e b e sneara s prsence
e Noume: Sanperae £ while chemical concentrations were set at either 0.5 or 1.0. Notably, no images were uploaded for A Lab Research Q Search experiments... o (@ Noranaknalta
0 any of the 37 experiments, resulting in a total uploaded images count of 0.

08 Dashboard AI Summary

Observatlons A Experiments Generate a backend Al analysis for one experiment record using the backend default prompt, with optional custom instructions.
The dataset's temporal scope, despite being filtered for '"ALL_PAST", is notably restricted to a single
. . . . Add Experiment

day, 2026-04-23. This highly condensed date range suggests either a focused experimental © ? Generate Summary

campaign executed within a short timeframe or an artifact of the data collection window, rather than a S) Import Experiments ~ Select Ex periment

broad historical accumulation. The uniform absence of entries in the 'analysis' field across all b Viewstaations EXP-001 - PETE - 4/23/2026 (69de1d0bcef582708ca1342f) o

experiments indicates that the provided data consists solely of raw experimental parameters and

immediate measurements, without any recorded post-experimental interpretation or derived results. B Reports Backend prompt criteria

Furthermore the complete |aCk Of 'uploadedlmages' for a" 37 PETE experiments represents a The backend keeps the default scientific prompt private on the server. For PETE experiments with uploaded images, it also runs image-based

; ; 5 : 5 3 ; ; : 3 ; S spill analysis using segmentation, pixel counting, and spill-area reduction calculation before saving the result to the experiment record.

significant data quality limitation, particularly if visual documentation is a standard or critical

component for the qualitative assessment or detailed analysis of these experiments. The discrete &, Export Data Custom Prompt (optional)

nature of the 'waterSalinity', 'oilWaterRatio’, and 'chemicalConcentration’ values strongly implies a % Users Management Does increasing water salinity improve or reduce oil recovery efficiency, and how does this relationship change with

controlled, possibly factorial, experimental design, aimed at assessing the impact of specific different oil-water ratios and chemical concentrations?

parameter combinations rather than exploring continuous response surfaces. Since no CHE 2 Profile

experiments are included in this dataset, no comparative analysis between PETE and CHE records 8 Settings

can be performed' Selected Record Image Review
EXP-001- PETE No uploaded images

Conclusion [» Logout The summary will be generated from structured ex periment fields only.

The analyzed dataset, consisting solely of 37 PETE experiments conducted on 2026-04-23,
systematically explores the effects of distinct water salinity, oil-water ratio, and chemical
concentration parameters. While providing quantitative measurements for these conditions, the
absence of recorded analysis or visual documentation limits comprehensive scientific interpretation
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