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Green Purification System using Natural Hydrogen Generating
Mineral Filter
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{Abstract)

In many regions of Korea, including the Four Major Rivers, the seriousness of the
problem of algal blooms due to eutrophication of water quality is being raised.In this
study, in order to solve these social problems, we manufactured a filter using natural
mineral fusion (red illite, zeolite, germanium ceramic, selenium ceramic, carbon
ceramic) and independently developed a tank system for green algae experiments to
observe and determine the stages of change in water quality. In order to study ways
to improve water quality through quantitative analysis, 1 ton of severely polluted
green algae water from the Nak dong River region was stored in a water tank and
exposed to ultraviolet rays in the same environment as the Nak dong River. Then, the
same environment as the Nak dong River was created. The results were derived from
a 5-week water quality test. The results of this experiment confirmed that
green-colored cyano bacteria were significantly reduced just by the turbidity results.
The results were obtained through a request to the Korea Testing & Research Institute
located in Changwon-si, Gyeong sang nam-do. CI-(chlorine ion) and NH3-N(ammonia
nitrogen) had the effect of saving every week. The device used in this study was
made of natural minerals free of heavy metals that are harmless to the human body
and nature through long-term consideration and exploration to kill and prevent
various strains living in water. Green purification system using natural hydrogen
generating mineral filter were effective a non-chemical and physical methods. The
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results of this study are one way to contribute to the serious problems caused by

green algae in many countries, and will contribute to the water quality environment

by preventing the waste of environmental resources, improving the health of the

people, and increasing the ability to purify environmental water quality at home

and abroad.
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Table 1. Major algae causing green algae
Taxon Dominant species Period Problems
Cyanobacteria |Microcystis, Aphanizomenon, Anabaena, Oscillatoriaetal. |early summer fall E(r)(:fuocégsl of toxin
Greenalgae Chlamydomonas, Volvox, Eudorina, Pandorina, Spring-fall Foul odors
Scenedesmusetal.
Flagellates . - . Toxicity
Fuglenophyta Ceratium, Peridinium, Euglenaetal. Spring late fall Foulodors
Diatoms Aglacosgra, Synedra, Asterionella, Fragillaria, late fall-spring |Foul odors
Nitzschiaetal.
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Fig. 1 ton water tank for experimentation

2,TH U2 HIOIR R 1.300C D28 #HE (MMES 548)

Fig. 2 Filter for water purification. Internal
configuration diagram
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Table 2. Climate change during experiment period

e | 198
o |BEINE | BnAe | agsy|

W "o | o | m | 3
MJ/m)

2023.06.21 21.5 23.6 10 4.02
2023.06.22 243 28.5 21.25
2023.06.23 22.8 30 22.92
2023.06.24 22.6 29.2 21.73
2023.06.25 22 26.6 18 12.81
2023.06.26 25 28.3 39.5 5.55
2023.06.27 26.6 31.4 12.5 20.07
2023.06.28 23.4 28.4 26 19.25
2023.06.29 25.5 28.1 5 7.02
2023.06.30 24.8 26.8 16.5 6.97
2023.07.01 24.6 29.7 0 14.28
2023.07.02 25.9 32.6 0 22.06
2023.07.03 25.8 30.1 0 15.49
2023.07.04 24.6 26.4 10.5 7.56
2023.07.05 26.5 30.8 18 19.39
2023.07.06 26 333 0 21.02
2023.07.07 21.9 24.8 44 3.91
2023.07.08 22.9 25.7 431
2023.07.09 26.2 29.2 8.04
2023.07.10 27.1 30.8 0.5 15.2
2023.07.11 25.7 30 40 7.2
2023.07.12 25.9 28.7 22.5 6.21
2023.07.13 26.8 28.7 2.5 6.79
2023.07.14 26.7 27.6 17.5 3.13
2023.07.15 27.6 29.8 3.5 12.69
2023.07.16 23.7 25.2 83.5 4.98
2023.07.17 25.8 30.6 46.5 13.52
2023.07.18 25 26.1 97 5.4
2023.07.19 25 29.1 9.81
2023.07.20 25.9 32.5 19.87
2023.07.21 25.6 30.9 19.69
2023.07.22 23.7 27.7 0.5 11.23
2023.07.23 26.4 29.8 9 10.32
2023.07.24 25.6 30.1 39 13.61
2023.07.25 25.5 30.2 19 16.07
2023.07.26 26.8 31.8 1.5 21.99
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Fig. 7 Overall configuration of experimental
purification system
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Table 3. Weekly water quality environmental changes
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134 | 274

25.4

7R | 5577

26.0 232 | 207 | 18
0.20 | 0.09 | 0.05 | 0.06 | 0.05
mg/L| B4% | 28| 2| 2HE | EHE
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2550 | 32.2 | 53.8 | 42 | 165
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Table 4. Purification process and dissolved minerals
dissolved in green algae changes, etc.

%]E- 9] | 1324} | 2324} | 334} | 434 | 5324

PH | PPM 6 6.2 6 6.8 6.9

ORP | -mv | +500 | +456 | +200 | +220 | +190

udiZ | PPM | 0 0 1 1 1
LE | T 29 32 30 32 30
T

Eye ppb | O 2 10 25 28
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