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HE 5}8txA & Table 1o AA AT HEE FAHEU Fe03 R ALOS &30
9 60%AEReH, o]F HAHXME A AEE Fe.0s= & 40%, 283 v FAZEN T+
Pb & Cr 50| & ppm?éhrﬂﬂ Tk (Table 1). HES TAFE hFF F&F
o, 2AHd 2 WFdE ¥ Faste], X-A RN AAIE 23, gtz Ao o]y
AR R0l FTHARER Z—Vé” o] #&AFJ o, antdl, ¥4, WY, Hoj &, 2o
E, olEtAl T t¥E FEE FAHHA &S FASdAH (Fig. 3).

3 d

224 TAAYL 915+, 10ppme] Pb, As, Cu, Cd 2 Zn &4L A}§38lo], HE@)E
Jd vz AY9E FYsAT. 2P, Asto] o 2% FHEEL HiS B, W

HA &L 79 100%2] FHES AT (Table 1)

2.4. SEM ¥A
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HE 7w o, 43 A oeis B dwst Al gaEol, o 10-50nm 3
9 YEE BAG (Fig 4).

5. AxTFAELE

AZFAEEY &RAA, W4 FZEE Cochlodinium polykrikoides, Prorocentrum minimum,
Heterosigma akashiwo, Alexandrium tamarense, Gyrodinium impudicum 5 5%-°|%l 2w, 349
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| Added HCL: 70-100°C/4-24hrs

"1 3000rpm/10min,
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Neutralization : pH=4

Filtration & Drying

3000rpm/30min.: 90°C

Fig. 2. Experimental procedure for the production of Anti Red tide powder.
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S : Sodium aluminum silicate hydrate : 1.0Na20 Al203 1.68Si02 1.73 H20

B : Bohmite : ARO3 H20

Sca : Sodium calcium aluminum oxide : Na2xCa3-xAi206
Hm : Hematite : Fe203

C :Calcite : CaCO3

T :Anatase: TiO2
Z  :Zircon : ZrSiO4
z Q :Quarz: SiO2
" N N Un : Unknown mineral
NMH(Non-magnetic and high density) L
z 2 z z
A ZA 2z X a 2N

P . A

NM{Non-magnetic and medium density}

Intensity (A.U.)

NML{Non-magnetic and low density)

Poseidon (Pre-treated)

26(CuKor)

Fig. 3. XRD patterns of pre-activated samples. NML, NM and NMH
are samples separated by magnetic separator and shaking table.

Fig. 4. SEM images of pre-treadted and post-treated samples.

Table 1. Chemical composition of red mud, and the results of

adsorption experiments of heavy elements..

Major elements (wt.%)

AlOs Fex03 Si0s TiOz Ca0 NaO
15.3 43.5 104 8.1 5.0 5.2
Heavy metal (ppm)
Cu Pb Zn Cd Cr As Hg Ni
0.1 0.9 0.0 0.1 2.8 0.0 0.0 0.7
Adsorption of heavy metal
Elements Pb As Cu Cd Zn
Initial (ppb) 11275.0 13413 155772 131458 111928
Final (ppb) 1.5 9925 434 8.0 9.2
T¥E (%) 100.0 92.4 99.7 99.9 100.0
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Table 2. Removal efficiency of red tide (concentration of red mud in solution : 1wt.95)..

No. Duration (min.) pH No. Duration (min.) pH
0 10 30 60 Ini. pH End pH 0 10 30 60 Ini. pH End pH
Cochlodinium polykrikoides Alexandrium tamarense
PO-17 92 97 99 100 -0.47 -0.28 PO-17 99 100 100 100 -0.47 -0.28
PO-09 78 8 81 91 -0.23 - -0.16 PO-09 98 100 100 100 -0.23 -0.16
PO-18 &8 93 9% 9% -0.57 -0.11 PO-18 97 100 100 100 -0.57 -0.11
PO-01 54 61 68 81 ~-0.03 -0.04 PO-01 % 99 100 100 -0.03 -0.04
PO-07 5 79 &2 83 0.11 0.52 PO-07 98 100 100 100 0.11 052
PO-08 8 94 98 100 0.19 0.82 PO-08 96 99 100 100 0.19 0.82
Prorocentrum minimum Gyrodinium impudicum
PO-17 97 97 99 100 -0.47 -0.28 PO-17 56 8 92 98 -0.47 -0.28
PO-09 94 99 99 100 -0.23 -0.16 PO-09 39 46 66 79 -0.23 -0.16
PO-18 93 9% 99 100 -0.57 -0.11 PO-18 46 52 80 87 -0.57 -0.11
PO-01 8 96 96 99 -0.03 -0.04 PO-01 43 45 63 63 -0.03 -0.04
PO-07 8 H A 93 0.11 0.52 PO-07 58 68 76 86 011 052
PO-08 94 96 97 99 0.19 0.82 PO-08 43 49 51 78 0.19 0.82
Heterosigma akashiwo
PO-17 91 97 100 100 -0/47 -0.28
PO-039 63 63 68 74 -0.23 -0.16
PO-18 64 68 &0 81 -0.57 -0.11
PO-01 58 60 63 67 -0.03 -0.04
PO-07 54 5 58 60 0.11 052
PO-08 68 69 71 73 0.19 0.82
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