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A New Strategy for Low—-Cost Artificial Seawater Preparation: Synergistic Quality
Adjustment of Soluble Substances from Saline—Alkaline Land and Eye-Shadow Grade
Minerals and Validation through Seafood Domestication
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Abstract: In response to the problems of traditional artificial seawater relying on expensive sea salt (costing 300-
500 yuan per ton) and the deficiency of trace elements causing stress in seafood, this study utilized soluble substances
from the saline-alkali land in the Yellow River Delta (water samples and soil leachates) as the base, and combined them
with by-products from the cosmetics industry, eye shadow-grade minerals (containing Mg, Ca, Sr, etc.), to construct
a "basic ion supply - trace element supplementation" coordinated conditioning system. Through ion chromatography
(IC) and X-ray fluorescence spectrometry (XRF) for parameter optimization, the study used the survival rate, weight
gain rate, and other four indicators to verify the results with Litopenaeus vannamei and Ruditapes philippinarum as the
acclimation objects. The results showed that the optimal scheme was "salt-alkali land water sample: soil leachate = 7:3
(volume ratio) + 1.0% eye shadow-grade minerals (mass volume ratio)". At this time, the key indicators of artificial
seawater (Na* 10520 mg/L, Cl" 18200 mg/L, etc.) had a matching degree of over 95% with natural seawater (GB3097-
1997), and the preparation cost was reduced to 118 yuan per ton (a 66.3% reduction compared to the traditional
scheme). In the acclimation of seafood, the 30-day survival rate of Litopenaeus vannamei was 92.3% (90.1% in the
traditional scheme), and the weight gain rate was 15.2%; the survival rate of Ruditapes philippinarum was 95.6% (93.2%
in the traditional scheme), and the feeding frequency was 4.2 times per day, all of which were superior to the traditional
scheme. This research provides a technical path for the low-cost preparation of artificial seawater in inland areas and the
cultivation of seafood.
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55 9200 + 120 16500 £ 210 1520+ 35 298+03 785
6:4 9580+ 105 16800 + 180 1280 + 28 28.6+0.2 85.3
73 9850 + 90 17200 £ 150 1050 + 22 275402 89.2
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