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Abstract

The present study was aimed to evaluate the removal of the trace pollutants (heavy metals and microplastics) in the sewage
treatment plant by using the jellyfish Extract at Immunity reaction (JEI) of Aurelia coerulea. The experiment was conducted
on two different scales: the lab scale using a Jar-tester and the Pilot system scale equipped with two newly developed devices
in the laboratory, the active tube connection mixed system and the concentration integrated separation device. Compared to
anionic polymers currently used in the field, JEI showed similar or higher efficiency to remove the trace pollutants. When
JEI was added to the effluent through the Pilot system, the combination of JEI and the trace pollutants was maximized
through two mixing processes, and as a result, the removal rate of the trace pollutants was greatly improved. Based on these
results, we propose the present technology as an alternative to removing trace pollutants that can reduce ecosystem risk and
minimize the generation of inorganic waste, away from the existing method.
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Figure 1. Design drawing of the active tube connection mixed system. (a) two-dimensional drawing and (b) three-dimensional drawings.
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Figure 2. The subsequent process (integrated concentration separation device) in the pllot system (a) design drawing and (b) the real implement

system.
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Figure 3. Removal rates of heavy metals (Cu, Pb and Ag) by anionic
polymer and jellyfish extract at immunity reaction (JEI) in lab-scale
research.
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Table 1. Results of the Accredited Agency Report on Heavy Metal
Removal Efficiency Using Jellyfish Extract at Immunity Reaction (JEI)
in Lab-Scale Research

Heavy metal Concentration of Concentration of Rem.oval
. efficiency
Items influent water treated water
(%)
Cu (mg/L) 5.04 0.84 83.41
Pb (mg/L) 4.45 1.06 76.18
Ag (mg/L) 6.04 0.92 84.77
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Figure 4. Removal rates of microplastics (polystylene (PS) and
polyethylene (PE)) by anionic polymer and jellyfish extract at immunity
reaction (JEI) in Lab-scale research.

Table 2. Results of the Accredited Agency Report on Microplastic
Removal Efficiency Using Jellyfish Extract at Immunity Reaction (JEI)
in LAb-Scale Research

Concentration of  Concentration of Removal
Items influent water treated water efficiency

(particle/sample) (particle/sample) (%)
PS 35 7 80.00
PE 124 3 97.58
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Figure 5. Field emission scanning electron microscopy (FE-SEM)
analysis of (a) polystylene (PS) and (b) PS + jellyfish extract at
immunity reaction (JEI) mixture.
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Figure 6. Removal rates of heavy metals (Cu, Pb and Ag) by anionic
polymer A, anionic polymer B and Jellyfish Extract at Immunity
reaction (JEI) in Pilot system-scale research using the active tube
connection mixed system.
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Table 3. Results of the Accredited Agency Report on Heavy Metal
Removal Efficiency Using Jellyfish Extract at Immunity Reaction (JEI)
in Pilot System-Scale Research

Heavy Concentration of  Concentration of Removal
metal . efficiency
influent water treated water
Items (%)
Cu (mg/L) 0.881 0.141 84.00
Pb (mg/L) 1.110 0.090 91.89
Ag (mg/L) 1.140 0.033 97.11

Table 4. Results of the Accredited Agency Report on Microplastic
Removal Efficiency Using Jellyfish Extract at Immunity Reaction (JEI)
in Pilot System-Scale Research

Concentration of  Concentration of Removal

Items influent water treated water efficiency
(particle/sample) (particle/sample) (%)
PS 580 61 89.48
PE 251 1 99.60
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