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Experimental Study on the Mitigation of Harmful Algal Blooms by Mono-
Minerals

Young-Nam Jang'*, Soo-Chun Chae,! In-Kook Bae!, Maeng-Eon Park? Phil-Geun Kim?
and Sun-Ok Kim?

Korea Institute of Geoscience and Mineral Resources, Daejeon 305-350, Korea
’Department of Environmental Geosciences, Pukyong National University, Pusan 608-737, Korea

It is important to find out a new material having high removal efficiency for the harmful algal blooms because the
dispersion of Hwangto in a large amount to the sea water may bring some ecologically unfavorable problems. For this
purpose, the efficiency of several natural and synthetic mineral species for the mitigation of algal blooms was mea-
sured. The mixing ratio of monominerals and the sea water with 3,000~5,000 cells/m/ of Cochlodinium polykrikoides
was 10 g/I§ and the removal ratio was measured by counting the living cells after the dispersion time of 10, 30 and
60 min., respectively. According to the experimental results, the removal ratio by illite, kaolinite, montmonmorillo-
nite, red mud, Na-A type of zeolite ranged 84-92% after lhr of contact time, which is comparable to that of
Hwangto. The size of above monominerals ranged 3~50 pm. Meanwhile, the amorphose material and hematite
with the size of 50~100 nm showed excellent removal ratio of more than 99% after 30min. of dispersion. The
results of the study showed that the removal ratio was not related to the chemical composition and pH of the
minerals applied but to the grain size. The experimental results strongly suggest that the main mitigation mecha-
nism would be the contact and coagulation.

Key words : mitigation, algal blooms, monomineral, Hwangto, coagulation
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Table 1. Physical properties of minerals studied.

W1 - el -

7"z .- 7JAe
214l ofullFel = Gl 71 Aom, & JJM}
o] 7HASLY AAAe] JJenrz x| HzvA
2 7 wol AMEHI ohelEy &, 2002).

A el AT HEehs 2 diEoR
ThE Al B 5 sle B iR HAAe F oo
o=z o|Ad st AR Yu|E HgH A=
‘Do) FatHo BEYstEE HoM A ARER
A Ha 106 F ol BER pAEEY olFelAM
HEZE0] 60~80%F AAFCHIZINA, 2000). wetA
gEo] THRE, B, Belx 542 A o}
g oS tle pge et aelEs FAMeE
8= AFEH Lol FE (Loess)?t U)ol
A E45e BE Hwangtoys A3 Y Ze|th

£ drelMes AxE AN e ZHAEY] 74
gel Al e o] B BHS Y
371 -‘ﬂ' Ao Yoz 9N By 58 PE
g TSk T8 HELEFl dal A
x PAEEE 2T

2 53, &

2. U= H HEYY

AZ A GEE A0 AH EFe 2T HEA
TdFEEMN FEFEQ Aol E[KALAL S04
(OH),], 7N& o) E[ALSLOOH),], Na-2r gz}

Hydroxide Minerals

Illite Kaolinite Montmorillonite Zeolite-A
Compositon KAI,(AlLSi);0,4(OH), ALSi,O5(OH)4 Na(Al, Mg),Sig O;0(OH)4nH,O NaggAlgsSiggO324216H,0
S-gravity 2.8 26 20 22
Sources Natural Natural Natural Synthetic
Purity(%) >90 ~95 ~08 99
AlLO; (Wt%) 234 39.5 15.6 279
Fe,03 (wt%) 1.31 1.06 <l 0
Grain size (um) ~3 ~6 <50 ~3
pH 7.9 6.6 10.3 11.2

Oxide and Hydroxide Minerals
Goethite Amorphous Red Mud Hema-43, -45, -46

Compositon -FeO(OH) Na-Al-Si-O Fe, 0,4 Fe, O3
S-gravity 4.3 - 53 5.3
Sources synthetic synthetic purified treated
Purity(%) 99 >99 95 >95
ALO; (Wt%) 0 279 <l <1
Fe,0; (wt%) 89.9 0 >90 95
Grain size 30 um 50100 nm 5~20 pm 50~100 nm
pH 6.1 11.2 11.1 3.8~42
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Fig. 1. XRD patterns of starting materials. (a) kaolinite, (b)
illite, (c) montmorillonite, (d) zeolite-A, (e) amorphous
material, (f) goethite, (g) red mud, (h) hema43, (i) hema43,
(j) hemad6. Abbreviation : K: kaolinite, Q: quartz, I: illite,
M: montmorillonite, Cr: cristobalite, A: zeolite-A, AS:
sodium aluminate silicates, Hm: hematite, An: anatase, B:
boehmite, G: goethite.

Fig. 2. SEM image of Hema series samples.
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Table 2. Removal efficiency of Cochlodinium by natural
and synthetic minerals.

Removal Efficiency (%)

Mineral Exposure time (min)

0 10 30 60
Illite 70 77 77 84
Kaolinite 52 72 85 92
Montmorillonite 68.5 73 83 91
Zeolite-Al 71 86 87 88
Zeolite-A2 62 70 81 91
Amorphous 65 85 99 <99
Hwangto* 55~65 74~85 84~92

*Kim (2000)

Table 3. Removal efficiency of Cochlodinium by treated
Fe-containing minerals and synthetic phases.

Removal Efficiency (%)

Mineral Exposure time (min)
0 10 30 60
Hema-45 72 89 >99 >99
Hema-46 88 95 98 99
Hema-43 63 87 99 99
Red mud 57 74 30 88
Goethite 53 80 89 96
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