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Sample 1 Dmax 2mm Sample 2 3 4

Fuller 1 	 

� 

p = (d /Dmax )
0.5 ×100	 	 	 	 	 	 	 	 	 	 	 	 	 1 	 

p d mm Table 1

Dmax

Φ:44mm

L:350mm 	 

Cin:NH4-N:10mg/L 207±17mL/day

1 3

12

T-N NH4-N NO2-N NO3-N pH EC

JIS 1 20

21 40 1 41 70

2 71 121 3

24.2±1.2 64.6±8.8

842±189Lux

CN 	 

	 

	 Fig.1 T-N Cout
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Table 1  

Physical properties of materials 

 

 
Fig.1 Cout  

Changes in Cout with time 

Dmax(mm k cm/s !10-5kg/kg

Sample 1 2.00 1.09!10-2 0.0
Sample 2 2.00 2.33!10-2 0.0
Sample 3 4.75 1.45!10-1 0.0
Sample 4 9.50 5.43!10-1 0.0
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Lout = Lin − SP = Lin − (Psample + Petc.)	 	 	 	 2 	 

	 Lout mg Lin mg SP

mg Psample mg 	 

Petc. Psample mg

Table 2 SP

8 Psample

	 

	 Fig.3 SP
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Fig.2	  

Changes in removal load 
 

Table 2	  
Nitrogen balance 

 

 
Fig.3	 (k) SP  

Relation between k and SP 

 
Fig.4	 (k) D20  

Relation between k and D20 
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Sample 2

Sample 3
Sample 4

Sample 2: y=1.18 exp(-0.06x)   R2 =0.61**

Sample 3: y=0.97 exp(-0.07x)   R2 =0.58**

Sample 4: y=0.91 exp (-0.16x)  R2 =0.78**

Sample 1: y=1.27 exp(-0.06x)   R2 =0.81**

Lout L in SP Psample Petc.

(mg) (mg) (mg) (mg) (mg)
Sample 1 179 251 72 61 11
Sample 2 189 254 65 60 5
Sample 3 208 257 49 42 7
Sample 4 226 249 23 18 5
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SP = -12.10 ln(k) + 19.08
R2 =0.97*
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D20 = 0.53k 0.54

R2 =0. 99**


