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olivaceus).Molecular Reproduction and Development (In press).
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Anammox
Vol.42, No.1, pp.17-25(2006)
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Synthetic Landfill Laechate, Japanese J. of Water Treatment Biology, Vol.41, No.2, pp.103-
112(2005)
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50 pp.809-817(2005)

Pham Khac Lieu, Tran Hien Hoa, Le Cong Nhat Phuong, Luong Ngoc Khanh, Tran Hieu Nhue
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3. 2005.12.20 D . Jung Jin Young KIST, , Role of Powdered Zeolite
in the Biological Nitrogen Removal Process
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5. 2006.1.10: Dr. Le Van Chieu Oxidation of As(III) to AS(V) by aqueous
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treatment
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c) C-38
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NH3 + O2 + 2H
+ + 2e NH2OH + H2O (1)

NH2OH + H2O NO2 + 5H+ + 4e (2)

(1) AMO (ammonia monooxygenase)

�-subunit ammonia monooxygenase

amoA

nitrite reductase Nitrite reductase

cytochrome cd1 nirK

nirS amoA, nirK, nirS

(2)

a)

2004 7 27 8 27 14 9 13

1 (K) (H) 4 8

16 (K) 4
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8000 g 4 10

PBS DNA

b) DNA

DNA Fast DNA SPIN Kit for soil

c) DNA amoA, nirS, nirK PCR

PCR

(3)

a) amoA

491 bp DNA

Uncultured Uncultured

ammonia-oxidizing beta proteobacterium clone CB3-14

Nitrosospira

AOB Ammonia
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Fig.2 Colony of isolated PHB-assimilating denitrifier strain K2F
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Fig.3 16S rRNA-based phylogenetic tree of stain K2F by neighbor-joining analysis. Number at nodes represent bootstrap values (100
replicates) and the scale indicates 0.1 nucleotide substitution per nucleotide position.
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6, 1995 and (b) September 7, 2000.
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Fig. 2. Estimated distributions of the concentrations of four nutritive salts over the Ariake Sea.
MCK and SK denote space-time models by multivariate standardized ordinary cokriging and
single variable ordinary kriging.
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the Landsat–5 TM on November 10, 2000, with two estimation maps of the concentration of
NH4-N by (b) multivariate standardized ordinary cokriging and (c) single variable ordinary
kriging in November 2000. The turbidity of the sea water, shown by the unclearness of the
blue color, was found to have a correlation with the NH4-N concentration at the station.

LANDSAT TM 6

3 120 m
2 2

1

OK (a)
(b) (b) OK (c) 3

(d) Fig. 4 (d)

Fig. 4(d) 2

85



4 2
4

6
2

7 9 2
7 10°C

11 2

OK 3
Fig. 5

2
Fig. 4 0 10 m

4
2

2 2
4 5

5 6 5 m

7 9
7 30 m

7°C 8 7
7 9

1997 2000 11

1997 9
2000 5 m

86



(a) (b) (c) (d)

Apr. 5, 1996

Apr. 24, 1997

Feb. 9, 1999

Apr. 14, 1999

Apr. 30, 1999 May 5, 1999

(a) (b) (c) (d)
1414

1313

1212

1111

1010

99

88

1414

1313

1212

1111

1717

1616

1515

1414

1313

1919

1818

1717

1818

1717

1616

1919

1818

1717

1616

(°C) (°C)

20 km

NN

(a) (b) (c) (d)

Jul. 21, 2000

Sep. 7, 2000

Jun. 6, 1995

Aug. 6, 2000

Nov. 2, 1997 Nov. 10, 2000

(a) (b) (c) (d)
3131

3030

2929

2828

2727

2626

2525

2424

2323

2222

3030

2929

2828

2727

2626

2525

2424

3030

2929

2828

2727

2626

2121

2020

1919

2121

2020

1919

1818

(°C) (°C)

Fig. 4. Comparison of four sea surface temperature distributions constructed by (a) ordinary kriging
of the measurement data, (b) multivariate regression analysis using LANDSAT TM thermal
band data, (c) ordinary kriging of the estimated temperatures at the 43 stations in (b), and (d)

87



combination of (a), (b), and (c). Circles denote the local high or low temperature zones of
which appearance demonstrates a merit of applying the satellite data to the spatial modeling.
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Fig. 1 Effect of arsenate concentration in
feed on columnar adsorption of arsenate.

10 mM, 2.5 mM, 0.63 mM,
0.15 mM.
Conditions Column 1.7 mL of wet FVA
(0.4 g in dry). Feed 10 mM - 0.15 mM
As( ), pH 7. Flow rate 30 h-1 in sSV.

0

0.2

0.4

0.6

0.8

1

0 250 500 750 1000
Bed volumes (mL/mL-Fiber)

94



Table 1 Effect of concentration of arsenate in feed on the adsorption of As (_) by FVA
9.9 mM 2.5 M 0.7 mM 0.17 mM

Concentration of As(V) in feed
743 ppm 190 ppm 52.2 ppm 13.0 ppm

pH of feed 7.0 7.0 7.0 7.0
pH of effluents after washing 5.2 4.1 4.2 4.2
Recovery [%] 95.6 98.9 102 109
5 % Breakthrough point [mL/mL-F]* 22.8 38.2 165 448
5 % Breakthrough capacity [mmol/g-F] 0.949 0.407 0.483 0.326
* 5% breakthrough point is defined as the feed volume corresponding to C/C0 =
0.05. Flow rate of feed was 30 h-1 in SV.

1 C/C0
(C) (Co)

C/C0=0.05 5 % (5 % Breakthrough point)
5 % (5 % Breakthrough capacity)

Fig. 1 Table 1
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Fig. 2 Effect of flow rate on
the adsorption of arsenate
species. SV 30 h-1 SV
100 h-1, SV 200 h-1.

Conditions
Column : 1.7 mL of wet FVA
(0.4 g in dry)
Feeding solution : 0.15 mM
As( ) (pH 7)
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FVA PAA-B Diaion SA10A
FVA Diaion

SA10A PAA-B

PAA-B
Diaion SA10A

Table 3
PAA-B

PAA B

Fig. 3 Table 4
( )

0.81ppm
- 0.88ppm(0.011 - 0.012mM) pH 7

8.1ppm(0.23mM), 2.9ppm(0.047mM)
20ppm(0.21mM)

20
Fig. Table 4 5% , FVA > PAA-B >
Diaion CR10

500 h-1

32 – 60 mesh

Table 2 Effect of flow rate of feed on adsorption of As (_) by FVA
Flow rate in space velocity 30 h-1 100 h-1 200 h-1

Concentration of arsenate in feed [ppm] 13.0 12.3 12.2
pH of feeding solution 7.0 7.0 7.0
Recovery [%] 110 109 106
5% Breakthrough point [mL/mL-F]* 448 377 332
5% Breakthrough capacity [mmol/g-F] 0.326 0.259 0.226
* 5% breakthrough point is defined as the feed volume corresponding to C/C0 = 0.05.

Table 3 Elemental analysis of PAA-B and Diaion SA10A

H % C % N % N (mmol/g)

PAA-B 11.2 58.74 19.75 14.1

Diaion SA10A 8.82 64.37 5.11 3.65

CH2CH

CH2

NH3+

Cl
-

CH2CH

H2C N

Diaion SA10A

CH3

CH3

CH3
+

Cl
-

PAA-B

0

0.5

1

0 50 100 150 200 250
Bed volumes (mL/mL-Fiber)

Fig. 3 Adsorption of 1 ppm
arsenate species by FVA, PAA-
B and Diaion SA10A. FVA,
PAA-B, Diaion SA10A.

Conditions Column : FVA (0.3
g), PAA-B (0.57 g), SA10A
(0.6 g). Wet volume of each
resin was 1.0 mL. Feeding
solution : 1 ppm As( ) in tap
water (pH 7).
Flow rate : 500 h-1in SV
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FVA PAA-B

< 10µm
FVA
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Table 5 5% 5%

Fig.4

ppm
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Table 4 Adsorption 1 ppm As (_) in tap water by FVA, PAA-B and Diaion SA10A
Adsorbent FVA PAA-B Diaion SA10A

Flow rate of feed in space velocity 500 h-1 500 h-1 500 h-1

Concentration of feeding solution [ppm] 0.81 0.88 0.84
pH of feed 7.0 7.0 7.0
Recovery [%] 104 105 109
5% Breakthrough point [mL/mL-F]* 64.8 19.8 5.7
5% Breakthrough [mmol/g-F] 0.0023 0.0008 0.0002

* 5% breakthrough point is defined as the feed volume corresponding to C/C0 = 0.05.

Table 5 Effect of concentration of feeding solution on the adsorption As (_) in tap
water by FVA

Flow rate of feed 500 h-1 500 h-1 500 h-1 500 h-1 500 h-1 500 h-1

Concentration of
As in feed [ppm] 0.81 2.4 4.8 9.2 51.7 105.1

pH of feed 7.0 7.0 7.0 7.0 7.0 7.0

Recovery [%] 104.2 95.6 105.2 95.6 104.5 102.5

5% Breakthrough point
[mL/mL-F]* 64.8 51.8 75.6 58.1 20.6 14

5% Breakthrough
[mmol/g-F] 0.0023 0.0055 0.0161 0.0237 0.0472 0.0652

* 5% breakthrough point is defined as the feed volume corresponding to C/C0 = 0.05.
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PAA-B
Table 6

Fig. 5

500 h-1

PAA-B
500 h-1

Table 6 Effect of concentration of feeding solution on the adsorption As (_) in tap water
by PAA-B

Flow rate of feed 500 h-1 500 h-1 500 h-1 500 h-1 500 h-1 500 h-1

Concentration of As in
feed [ppm] 0.88 2.4 4.8 9.19 50.97 100.2

pH of feed 7.0 7.0 7.0 7.0 7.0 7.0
Recovery [%] ]105 98.4 91.2 93.4 101 105

5% Breakthrough point
[mL/mL]* 19.8 12.3 6.7 9.9 10.1 8.6

5% Breakthrough
[mmol/g-F] 0.0008 0.0013 0.0014 0.0040 0.0228 0.0382

* 5% breakthrough point is defined as the feed volume corresponding to C/C0 = 0.05.
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Fig. 4 Effect of concentration of
feeding solution on uptake of
As( ) by FVA
Column : 1.0 mL of wet FVA
(0.3 g in dry)
Feed: As( ) (pH 7.0) Flow rate
of feed 500 h-1 in space velocity
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Fig. 5 Effect of concentration of
feeding solution on the adsoprtion
As( ) by PAA-B
Conditions
Column : 1 mL of PAA-B (0.58 g)
Feeding solution: As( ) (pH 7.0).
Flow rate : 500 h-1 in SV.
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