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Abstract: This study was conducted to understand the growth of attached microbial community

in small and medium streams of Gyeonggi-do and the removal efficiency of fluoride with changes

in growth. The sites monitoring were carried out for 12 weeks at the P1 and P2(P1 is the point where

the discharge water flows. P2 is the downstream point of about 2 km flow), and investigated the

water quality and the biomass analysis of the attached microbial community. The growth of the

attached microbial community increased up to the 7th investigation, and it was observed that

detachment phenomenon occurred. Influencing factors about growth of the attached microbial

community were flow rate, velocity, and organic material(T-N & T-P). Meanwhile, fluoride content

of attached microbial community also tended to increase until the 7th investigation, and decrease

from the 8th. It is assumed that fluoride content has also be reduced with the detachment

phenomenon of the attached microbial community. It is expected that this will contribute to the

evaluation and management of the use of attached microbial community as a means of stream

management. The application of techniques using the attached microbial community should include

basic investigation of factors that may affect the growth of the attached microbial community and

replacement of the attachment plate according to the time of removal.

Keyword: Attached microbial community, Growth change, Fluoride, Detachment reaction
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Table 1. Four types of artificial bricks for growth of attached microorganisms.

Type of artificial bricks Composition Size(cm)
CB Concrete 39x19x10
RB 20x9x6
BB 20x10x 6
RCB Red clay 207 %2
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Table 2. Analysis equipment and methods for the experiment.

Measurement items Analysis equipment Remarks
. . . Hydrometer(2100-STDX,
Field measurement items Flow rate & velocity Swoffer, USA), Ruler Flow-area method
DO meter
BOD (YSI 6000, YSI, USA) 5 days BOD
N UV absorption photometry Potassium alkaline pre-
(220 nm) treatment
TP Ascorbic acid reduction Nitric acid-sulfuric acid pre-
. (880 nm) treatment
Indoor measurement items
Total Organic Carbon
TOC Analyzer(TOC-V CSN, -
Shimadzu, Japan)
Ton Chromatography
F- (792 Basic IC, Metrohm, -
Switzerland)
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Table 3. Basic properties of the target stream.
water temperature (°C) Conductivity Dissolved oxygen
: pH S/
min average max (uS/em) (mg/L)
Pl 12.9 22.8 32,6 7.8 2,514 72
P2 15.1 23.7 323 8.0 2,191 82
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Figure 1. Hydrological characteristics of the investigation target (a : flow rate, b : velocity).
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Figure 2. Temporal changes of water quality parameters (a: BOD, b : TOC,c: TN, d: T-P, e : F-).
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Figure 3. Temporal changes of ash-free dry weight(AFDW, a) and chlorophyll a(Chl-a, b) biomass for attached microbial
community at the P1. In each graph, CB is concrete brick, RB is clay brick, BB is basalt brick and RCB is red
clay brick.
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Table 4. Pearson correlation coefficients between velocity, flow rate, BOD, TOC, T-N, T-P, ash-free dry weight(AFDW) and
chlorophyll a(Chl-a) at the P1.

Velocity Flow rate BOD TOC TN T-P AFDW Chl-a
Velocity 1 0.9660*** | -0.8571%*** -0.6462 0.7181%%% | -0.9691*** | 0.8468*** | (.7440%**
Flow rate 1 -0.8496%** -0.6246 0.6620 -0.9603*** | 0.7663%** 0.6598
BOD 1 0.4054 -0.6619 0.8778*** | -0.8493*** | -0.7516%**
TOC 1 -0.2590 0.6510 -0.6837 -0.6263
TN 1 -0.6099 0.5713 0.4501
T-P 1 -0.8135%** | -0.7285%**
AFDW 1 0.9030%**
Chl-a 1

**%* Indicate significant correlation between parameters.
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Figure 4. Temporal changes of ash-free dry weight(AFDW, a) and chlorophyll a(Chl-a, b) biomass for attached microbial
community at the P2. In each graph, CB is concrete brick, RB is clay brick, BB is basalt brick and RCB is red clay brick.

Table 5. Pearson correlation coefficients between velocity, flow rate, BOD, TOC, T-N, T-P, ash-free dry weight(AFDW) and
chlorophyll a(Chl-a) at the P2.

Velocity Flow rate BOD TOC TN T-P AFDW Chl-a

Velocity 1 -0.5399 -0.0913 0.3937 0.4710 -0.3405 0.3486 0.2570

Flow rate 1 -0.0000 -0.2924 -0.3615 0.0452 -0.4748 -0.5782

BOD 1 -0.2586 -0.2598 0.6441 -0.4961 -0.3983

TOC 1 0.9660%*** 02113 -0.3982 0.6811

TN 1 0.1843 0.8760%** 0.6538

T-P 1 0.8244**+* -0.0895

AFDW 1 0.8157***

Chl-a 1

**%* Indicate significant correlation between parameters.

Aol YERel Aol G FE adle AR 2A AW A% FH ol F gashs AL
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o} 9131 o] PAR LepsdehTable 6). ol
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Figure 5. Temporal changes of fluoride uptake by the attached microbial community at the P1 and P2. In each graph, CB
is concrete brick, RB is clay brick, BB is basalt brick and RCB is red clay brick.

Table 6. Pearson correlation coefficients between ash-free dry weight(AFDW), chlorophyll a(Chl-a) and fluoride in the
body of the attached microbial community. The analysis was conducted with whole data obtained from the P1

and P2.
AFDW Chl-a Fmicrobial
AFDW 1 0.8434 %+ 0.7287***
Chl-a 1 0.7126%***
Fmicrobial 1

**%* Indicate significant correlation between parameters.
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