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Control of Microalgae Using a Porous Silicate Material, CellCaSi. Oh, Hee-Mock* Seog June
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A porous silicate material named as CellCaSi was tested for the removal of
microalgae in the water sample from a eutrophic pond. The effects of the CellCaSi
on water qualities were investigated on the basis of both the particle size (under 1, 2,
and 4 mm) and the added amount (0, 1, 5, and 10 g/l) of the CellCaSi. The removal
efficiency of chlorophyll-a was highest at 79% by the addition of 10 g/l of the
CellCaSi (under 1 mm) at day 3 after treatment. That is, the removal efficiency of
chlorophyll-a by the CellCaSi increased with smaller particle size and more added
amount. The dominant species, Chlorella ellipsoidea, was not changed by the
addition of the CellCaSi, but the species number and standing crop of the algae
diminished. Total nitrogen concentration was not changed much by the addition of
the CellCaSi, whereas total phosphorus concentration was reduced. pH and
turbidity were not changed by the addition of the CellCaSi, whereas conductivity
showed a high correlation with the amount of added CellCaSi (Y =29.2 - X+306, r2=
0.984). Therefore, it seems to be necessary to limit the amount of the CellCaSi under
6.6 g/l in consideration of a registered maximum conductivity of 500 pmhos/cm for
raw and potable waters.
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2] E-&Ad 3} (inactivation)el] 3+ 77} who] 3=l
o} ¢l2] E&A3= aluminum sulfate (alum, Alx(SO4)3),
sodium aluminate 52 A7}l 43 (water column)<]
& AAA T2, AY (sediment) ZHE] 2le] §-&& 3
271 Aoz 27 HAE AAE: a3t -
X5, pH 6 o]3}e] =7 A BhaF 243l AI(OH)
ARt 5 A B HAe] 9l& 4 3l (Cooke et al.,
1993).

Caolu} Fe 3}3hE-2 AMg3le] 52 d& EBA3)
AN71AY &=2 $FE== vlde] ¢Jth. Wu and Boyd
(1990)= = A Ro)| AT (CaSO, - 2H.0)2 A 7}a}e]
L& NS AATezA 27 WA o JAHNL
S B 3lgit}h. Murphy et al. (1990)2 3o AA 3
(Ca(OH))& 250mg/l2 A=|gt A} Q9] F=of 27/
biomass7} ZA| 743815 2& B3 uh Qo ole} 7
= Qo] BE&A 3| —"4'& 252 A= AxA (algi-
cide) Mgl el He] 55 Q9 el wE Aoz F
o ZUA |2 Xo”lzﬂ‘ﬂ AR5 7|ez HrhEa g
o} (U.S. EPA, 1990).
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Zsta odv A EEA (CellCasiyE 24171 %
Bz A gAe] F43tr] 913 APA d+E S
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AAo] gl Al & Van Dorn x}4=7] (WILDCO Ins-
truments)E o] £3lo] $£4] 0~0.1me] T=o|A 21 X
Salodck. 45 ARE 4°C AEAAel WAste] A
Az sl ¥4 A7 9 wdksisich
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F20] &% % (pH):= pH meter (HANNA, HI8314), A

7] =% (conductivity)x conductivity meter (YSI, Mo-

2. o|MZ - 2df - O|SM - Ol5TF - & B

del 30), 78] &}= (turbidity):= turbidimeter (HF Sci-
entific, Inc.,, DRT-15CE) & &4]3}¢it}.

FA 4 (TN):= persulfateyol] o2l AAg Aakgo
2 AEA 7] = BA 3L (DEliaet al., 1977). AAMA]
A4~ (NO3 -N)= Szechrome NB A] 2k (Polyscience Inc.)
o= WAl & spectrophotometer (Shimadzu, UV-
160A)Z 600 nmo|A] FF =2 = sle] Aslgdv}
(Wynne and Rhee, 1986).

%< (TP)> persulfate®el] el <& F7] Ao
2 AIAIZl & BA 519 (Menzel and Corwin, 1965).
22 I7)ql (PO -P; SRP, soluble reactive phospho-
rus)2 Alg& phosphomolybdate‘ﬂ o=z wWAAZ =
spectrophotometer2 885 nmol|A] &34 =& =33}
A k59 o} (Murphy and Riley, 1962).
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A 12A17F5eF YA Bslgnh o] Sl A chloro-
form=% 3| fluorometer (Sequoia-Turner, Model
450)2. fluorescenced &Asle] P24 -a 25 ALE
)93 o} (Wood, 1985).
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02 AHEF 1,35 7d EdF Y $HSE Fgd
7] 73 (Nikon, MICFOphOt—an)E.i AAstg o 272

Z
A2 Lugol 8oz wAR A8E AW stelr A
AlBHdE (7, 1993).
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TARA A (CellCaSi)y= A az, AN 3], A& 1
5 952 A4 Axd 93 FAEEA 3H3Eel
o F98 3EHAES Si0,9} CaO=A] ZH7] 45~55%,
25~35%% AF-3tar glom, ojule) Al, Fe, Mg, 18|12
Ke] AbzhEo] B 23tE| o] gl (Table 1). fFARd o
Ae] Be)d B0z pHE 8~9, H]F L 0.35~0.45
o|m, H]EH A& 50mgoe] 1, F5HL AF2] 152

N Gz4e) T2% 21 9o
2. FAATTA ] ZFAA

Qo)A A Azo] FAAGEAE YA =27

M2 10914 B4 F 9sa-as) AAH Wse

AVssiet (Fig. 1). 2] 7ol 1Akl 2 s
m
z}

WJ

2] A && (removal efficiency)= 1 mm ©]3}, 2m
s, 223 4mm o]3} FARRITFA] H7FTelA 27
80%, 75%, 18|31 65% = ZALE Yt & FAATHEA
o] 2FAIA &3 4= Pt HAE4F w2 AL
2 vehgeh 1mm )3} FARGEA A7ErlM G5
Z-awEt NG 2709 482ugielA e 1l
172g/12 64%2] 2 7445 Holon] ujok 39 o] o
£ 100 pg/l Holz 2 W37t gldoh & AR GEA
of 23 fdF54-avEe iy Ay 27| 23t
A epyde

1mm o]} FFARGFA 2] HIbegel| whE d54-a
o] A W3 Fig. 29} 2o} ARG o] A 7bRF
< 1g/elA 10912 S7HA 3 ot S5 4-as=e
A 434 A 78] d54-ad AAEES 1
g/l, 5g/l, 183 10 g/l A }F-olA] 717] 35%, 57%, 7L
3 80%E FAFEATH W}F«W JAE A 2] ATl
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98 g/l 2 FrAste] A AEZES 80%E A =9

a2 199 A9 d54-ad] AAEES 64%0)
IR e zﬂﬂgf 311 pglliday 2 2A7|17F ZolA 7}
& =t

Table 1. Chemical composition and physical characteri-
stics of a porous silicate material, CellCaSi.

Parameters Characteristics

Chemical composition (%)

SiO; 45~55
CaO 25~35
Al;Os 3~4
Fe203 1~2
MgO 1~2
K20 0.5~1.0
Physical characteristics

pH 8~9
Specific gravity 0.35~0.45
Specific surface area 50 m?/g

Water absorption 1.5 times of self-weight

TOO =
—i— Lol
—m= = 1
600 — —k— = 2 mim
—dp— 4 mm

Chloraphyll-a {g)

o T T T T T T T
o i i 3 & 5 5} T A

Days after CallCa5i treatment

Fig. 1. Effect of particle size of the CellCaSi on chloro-
phyll-a concentration in the water sample from a
eutrophic pond. The added amount of the CellCaSi
was 10g/l.

A AlEeld HFH =F 4%
ellipsoidea Egsle] H2F 8%, 7E2F 15 E2
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Fig. 2. Effect of added amount of the CellCaSi on chloro-
phyll-a concentration in the water sample from a
eutrophic pond. The particle size of the CellCaSi
was under 1 mm.

Table 2. Species composition of dominant phytoplankton
in the water sample from a eutrophic pond.

Days after CellCaSi
treatment

0 1 3 5 7

Algal species

Chlorophyceae
Ankistrodesmus falcatus + + +
Chlorella ellipsoidea +++ +++
Dictyosphaerium pulchellum ++ +4+ + +  +
Pediastrum simplex + +  ++
Scenedesmus acutus + + + +
Scenedesmus armatus + + + + +
Bacillariophyceae
Navicula cryptocelphala + + +

Cyanophyceae
Spirulina major + +
Synechococcus sp. + +

Synechocystis sp.

Euglenophyceae
Euglena sp. + + +
Lepocinclis sp. +

+ o+

Number of examined species 12 10 8 8 5

*The number of plus symbol (+) indicates the relative abun-
dance of algal species.
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Daphnia sp.& ¢l¢|H o= &
o i AAE Aol G5k aEd G 0T
X biomanipulatione] 3 AFTR 7} (R 5,
1996; 13+ A, 1998). W o] A8 el 23t 27A 7]
AR WA A7H &t g 55 Al
W% g Fol AR o Lol ol AT

oo} & Roz A7Hc).
3. FARGEA W7t F

Aol AR EEAL] 4k 2] g B W3
AA H7Fslar 79 & TN ¥H3Il= Fi
39} 2t 27e] TNE 5.0mglie]gen, A
A A7} 7= 4mm o]3}F 109/l 7Tl 6.1 mg/l=
A z2AH A Al9lstae AHrbrztel 2 Wil $lgl
o webd, FARGEA Wl elaled % TNe|
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Algel AR EEA L] 4zt Z7] 9 B W
AA A7ska 7 ¥ TPe] WistE AR A= Fig.
49} 7o Y z=F-2] TPE= 0.61mg/le]gl o™, 2mm o]3}
3} 4mm o]} FARAGEA A7 TE 0.60mg/lE =
T 2 Aol7k glglent, 1mm olsh FAAEFA H
7} A= 19/, 59/, 18] 31 109/l A7}kl whel Z47)
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FARTEA ) YA A4 F TP s EA} 2 A
oz 2AHAT. A, ARG Aol o
AzFe] g=4-a Fast TP e 72 Aldte]
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Fig. 3. Total nitrogen (TN) concentrations in the treat-
ments of several sizes and amounts of the Cell-
CasSi. TN was measured at day 7 after treatment.

TP it}

Fig. 4. Total phosphorus (TP) concentrations in the treat-
ments of several sizes and amounts of the Cell-
CaSi. TP was measured at day 7 after treatment.

slef M2 5o pHE 06744 dAHew ZFrlslode
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Ak, ek, FAaEkEAle] A7l wet 2718 Al
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.‘_:rL
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NTU o]}l 79 AS3pAvte] Q7™ 40 NTUE
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Fig. 5. Effect of added amount of the CellCaSi on pH,
conductivity and turbidity in the water sample
from a eutrophic pond. The particle size of the Cell-
CaSi was under 1 mm.
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