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Abstract : Conventional physicochemical technologies for algae growth inhibition have economical and environmental pollution
problems. This study attempted to overcome the problems by nature-friendly biological inhibition technology using fibrous carrier.
The experimental results showed that the most effective carrier material, polyester, exhibited the highest biofilm thickness. The
removal efficiency for nutrient salts, such as nitrogen and phosphorous, and algae growth inhibition of polyester carrier was
14.59%, 6.36%, and 77%, respectively, which is higher than for control group. These result indicate that the polyester carrier is
available in eutrophic lake.
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2.1.1. MRA &R (Fibrous Carrier)
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Table 1. The physical properties of the fibrous carrier using in the

experiment
Product Name Specification Subject matter
50 g/m2 (3denier)
PP. 2 -
(Spun bond) 100 g/m"~ (3denier) Polypropylene
120 g/m’ (3denier)
100 g/m’ (3denier)
PET 150 g/m2 (3denier) Polyester
(Needle punch) Y
200 g/m” (3denier)
150 denier
Nylon 300 denier Nylon
600 denier

Table 2. The composition of synthetic artificial pollution water
(BOD 150 mg/L, T-N 3.0 mg/L, T-P 0.3 mg/L)

mg/L mg/L
Component tab water Component tab water
Glucose 98.0% 199.5 NaCl 99.0% 5.33

NH4C198.5% 5.33
KH,PO4 99.0% 1.33
Na;CO; 99.0% 26.7

KC199.0% 2.67

CaCl, 96.0% 2.67

MgSO4* 7H,0 99.2% 2.67
FeCl3-6H,0 97.0% 0.333
MnCl3-4H,0 98.0% | 0.02976
ZnS0O4-7H,0 99.0% | 0.001467

AE ZASTHS]. ol e SRR T4 AR GA
£ AT 919 B 22 v AHOR Table 29] ¢
BoQAgse] FAA S SHEA Y 22 WELHAE
Yefo) A2t 4ol 2 Ao YL A A2 Folod
St AS AR SRR Agste] gttt

Bioflim coating weight (mg/cmz) =

o171 A, A

A, : The biofilm formation weight per area of the

: The initial weight per area of the fibrous carrier

fibrous carrier

(W2 - Wy)

Bioflim thickness (mm) = dxS

@

o714, Wi
W, : The wet weight of the carrier
d : The density of the water (=1.02)

S : The surface area of the carrier

: The dry weight of the carrier
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Figure 1. Schematic diagram of the Lake water quality conditions reactor.

Table 3. The composition of synthetic nutritive salts (BOD 5 mg/L,
T-N 3.0 mg/L, T-P 0.3 mg/L)

mg/L mg/L
Component tab water Component tab water
Glucose 98.0% 6.65 KH,PO4 99.0% 1.33
NH4C1 98.5% 5.33
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Figure 2. The microorganism adhesion weight and biofilm thickness of 9 kinds fibrous carrier in eutrophication lake water quality (BOD 150

mg/L, T-N 3.0 mg/L, T-P 0.3 mg/L).
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Table 4. The physical feature analysis results of fibrous carrier

. .| Thick-| Biofilm | Biofilm Surface
Weight . . Poro-
>, | ness | weight |thickness| = . = |roughness
(g/m) 2 sity
(mm) | (mg/m”) | (mm) (SMD)
PP.50g 50 | 0.20 | 0.07 0.43 (2448 3.010
PP.100g | 100 | 0.32 | 0.03 0.29 [22.88| 2.680
PP.120g | 120 | 0.36 | 0.00 0.28 [20.50| 3.210
PET. 100g| 100 | 1.50 | 5.30 1.40 |48.64| 3.585
PET. 150¢g| 150 | 2.10 | 6.20 1.88 [44.79| 3.780
PE.T.200g| 200 | 2.50 | 5.70 1.75 |38.09| 2.410
Nylon 150D| 88 | 0.19 | 0.00 021 |25.36| 5.445
Nylon 300D| 132 | 0.27 | 0.01 0.38 |33.06| 11.195
Nylon 600D | 200 | 0.43 | 0.07 0.67 |38.09| 20.550
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Figure 3. The porosity of fibrous carrier by SEM (Left : polypropylene, Meddle : polyester, Right:100x).
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Figure 4. The (a) Total nitrogen, (b) NHs-N, (c) NOs-N, (d) NO>-N variation in artificial light irradiation and BOD 5 mg/L , T-N 3 mg/L, T-P
0.3 mg/L density, 23-25C reactor (R1: The install carrier group, R2: The control group).
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