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This study was performed to assess the clay impact on alga growth which was a primary producer, in view of
food chain in ecosystem. As clay minerals caused turbidity, a low sedimentation, high adsorption capacity with
organic matter, adsorption - desorption effect with ionic chemicals, clay minerals were supposed to have a signif-
icant effect on the aquatic system. In study we tried to turn out NOAEL (No-observed-adverse-effect-level) of clay
materials on the algae growth inhibition using such as kaolinite, sericite and montmorillonite. This study was indi-
cated : (1) In both of kaolinite and sericite, the 72 hr-ECso of them shows 2,752 mg/L and 2,775 mg/L, respec-
tively. (2) On the other hand, in the case of montmorillonite, the 72hr-ECs, is not shown a significant difference to
that of control samples. (3) It can be explained that is also a very important parameter in an alga growth. Because
an alga growth was increased when the permeability of UV visible radiation was increased in all clay cases. (4) It
is demonstrated alga growth was affected by the characteristics of clay materials. Hence we can assess the "water
environmental risk assessment caused clay materialss using the alga growth inhibition level indirectly.
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Alga for ecologic impact assessment by OECD, USEPA and Japan Environment Ministty(JEM).

(OECD:www.oecd.org, USEPA:www.epa.gov, JEM:www.env.jp)

Scientific name Class Office
OECD USEPA JEM
Scenedesmus subspicatus green algae 0 -
Selenastrum capricornutum green algae o 0 o
Anabaena flos-aguae blue-green algae - o -
Navicula pelliculosa diatom 0 -
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Table 2. Characteristics of clays used in the study.
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Item Kaolinite Sericite Montmorillonite
Chemical formula AlyO5+ 2810, 2H,0 K0+ 3AL,0; - 6Si0,* 2H,O Al 05+ 4810, - 6H,0

SiO, 44.53 47.56 55.39

AlyOs 39.15 29.68 19.91

TiO, 0.21 0.15 0.14

Fe,04 0.03 233 1.57

FeO 0.01 1.25 0.37

MnO N.D. 0.04 0.01

Chemicals MgO 0.05 1.10 3.40
(%) Ca0 0.07 1.83 0.52
Na,O 0.05 0.13 3.37

K,0 0.03 8.98 0.07

P,05 0.19 0.12 0.04

HyO(+) 14.37 4.82 6.37

H,O(-) 0.98 0.44 8.73

CO, 0.21 1.19 0.45
Diameter (um) 0.3-3.0 0.1-2.0 0.1-1.0
Specific area (m%/g) 10-20 60-100 800

N.D.: not detected
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Table 3. Chemicals for alga growth inhibition test.

Chemical composition Concentration (mg/L)

NH,CI 15
MgCl, * 6H,0 12
CaCl,- 2H,0 18
MgSO, - 7H,0 15
KH,PO, 1.6
FeCl; - 6H,0 0.08
Na,EDTA : 2H,0 0.1
H;BO; 0.185
MnCl, - 4H,0 0.415
ZnCl, 3%107
CoCl, - 6H,0 1.5x107
CuCl, - 2H,0 103
Na,MoQ, - 2H,0 7103
NaHCO; 50
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Table 4. pH variation on concentration variation of loading clay.

Concentration Clay
of clez}é[l[j))admg Kaolinite Sericite  Montmorillonite
0.0 8.19 8.19 8.19
02 8.28 8.17 8.16
0.5 8.06 8.23 8.17
1.0 8.02 8.32 8.40
2.5 8.02 8.26 8.48
5.0 8.03 833 8.59
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Fig. 1. Cell counts of Selenatrum capricornutum after
72 hrs.
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Table 5. Alga growth test using clays.

Concentration

Average cell density after 72hrs Specific growth speed Growth inhibition rate

Clays (/L) (Cells mL"") @ %)
1.00<10°
Control group 0 215% 10 1.02 -

0.2 2.26 <107 1.04 -1.6

0.5 2.15x107 1.02 0.0

Kaolinite 1.0 1.74x 107 0.95 6.9
25 4.83x10° 0.53 48.6

5.0 227X 10° 0.27 73.3
0.2 329107 1.16 -13.9

0.5 1.44 <107 0.89 13.0

Sericite 1.0 8.49<10° 0.71 303
25 6.55%10° 0.63 38.7

5.0 3.09< 105 0.38 63.2
0.2 422107 1.25 219
0.5 3.61x107 1.20 -16.9

Montmorillonite 1.0 2.12x107 1.02 0.4
25 2.88 107 1.12 9.5

5.0 2.07x107 1.01 1.3
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Table 6. Concentration of alga growth inhibition.

Table 7. Permeability of UV visible radiation using clays.

Adding concentrations (mg/L)

Clay

T2he-ECsg  72hr-ECy  7T2hr-ECy,
Kaolinite 2,752 1385 Ehtd
Sericite 2,778 1052 716
Montmorillonite >5,000
150
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100
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s :
100 1000 10000
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Fig, 2. Effect of clay loading concentration on alga growth
rate.
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Fig. 3. Permeability of UV visible radiation using clays.
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