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Abstract

Contamination of alien species in ballast water is one of the four major threats to marine ecosystems.
There are more than 7,000 species of organisms found in ballast water. Without proper treatment, these
organisms were released into new environments and causing a devastating effect on native species and the
ecological changes. Therefore, the removal efficiency of technology including temperature, Ultraviolet, ozone and
microbubble to treat 2 phytoplankton (Chaetoceros sp. and Chlorella sp.) and 2 zooplanktons (Crab larvae in
Zoea stag and Artemia sp.) were investigated. The results showed that microbubble treatment is the most
effective technology which can treat up to 100% of all 4 types of plankton within 20 minutes. Ultraviolet treatment
is the second most effective technology, which can treat up to 100% of all 4 types of plankton within 240 minutes.
Followed by ozone treatment which can treat zooplankton (100% within 360 min) better than phytoplankton
(56.87% within 360 min). The least efficient method was temperature treatment, which can treat zooplankton

(100% within 300 min) better than phytoplankton (38.08% within 1,440 min).

Keywords : ballast water treatment ; microbubble ; ozone ; temperature ; ultraviolet
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Figure 1 The removal efficiency of Chaetoceros sp. with temperature.
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Figure 2 The removal efficiency of Chlorella sp. with temperature
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Figure 3 The removal efficiency of blue swimming crab in zoea larvae stages with temperature.
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Figure 4 The removal efficiency of Artemia sp. with temperature.

v = a a

aMNN1sANEIN1sUNTaAINTIAA e IR WudINMsTnTRfae U RN EENINgIgA wazaINIe

al a9

o o o o

wngi 43 asangaiiaa nanistinfafeaguugimunzand uiunisinindel3dangu

Do
2
2
>
D
Lo
pad}
=20
[=))
=
—
holg
ho)
=)
D

834



MIAFINEAARTYING T 28 (RUUT 2) WOHNIAN — BIMNAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

unasimaudnduINndunasTnau e g pReRTInngNunasinaudnslaun dagauyiin szay zoea

= -

WAz Artemia sp. 152882 10020 N119481 720 BaL 300 W ANNAIAL TILNAIHABUNT NI ARN U LAL LT LT
A iinusianistintnfoaguugf L& (Tsolaki et al., 2010)

- nstniinAosuwas UV

AINN1IMAABIN13U11TA83 Chaetoceros sp. Aagikad UV wudnillsz@nsningeqaaminivfesas 1000
A aLdinugs 30 uaz 11 965 081 240 Uaz 720 WITIAINAIAL s89a9NNARSRtAY 79.85+1.57 AN NLdiNLas
5

SH5 Nan 1440 Wi

e \

80.00

60.00

40.00

Chlorophyll a (mg/m3)

20.00

0.00

Start 20 40 60 90 120 150 180 240 300 360 720 1440

Time (minute)

Control (0 W.) e=@=5W. «=@=11W. 30 W.

Figure 5 The removal efficiency of Chaetoceros sp. with UV.
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Figure 6 The removal efficiency of Chlorella sp. with UV.
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Figure 7 The removal efficiency of blue swimming crab in zoea larvae stages with UV.
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Figure 8 The removal efficiency of Artemia sp. with UV.
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Figure 9 The removal efficiency of Chaetoceros sp. with ozone.
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Figure 10 The removal efficiency of Chlorella sp. with ozone.
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Figure 11 The removal efficiency of blue swimming crab in zoea larvae stages with ozone.
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MAA 12 The removall efficiency of Artemia sp. with ozone.
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Figure 13 The removal efficiency of Chaetoceros sp. with microbubble.
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Figure 14 The removal efficiency of Chlorella sp. with microbubble.
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Figure 15 The removal efficiency of blue swimming crab in zoea larvae stages with microbubble.
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Figure 16 The removal efficiency of Artemia sp. with microbubble.
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Figure 17 The removal efficiency of organism with various methods.

* Different English letters were shown to have a statistically significant difference at 95% confidence level.
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