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Performance of New Solid Carbon Source Materials for Denitrification
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Abstract: Organic carbon is needed as the electron donor in the process of reduction of nitrate transformation to nitrogen gas, which is
essential for biological denitrification. Based on previous research, agriculture wastes including corncob, rice hull, rice straw and
sawdust were selected as potential carbon source for denitrification. Using the static organic material of carbon source leaching kinetics
test and orthogonal experiments of external factors on carbon emission process, carbon release and its mechanism of a variety of carbon
materials were studied. Study showed that release process of various types of carbon source materials follows the second dynamics
formula, the release curve displayed a better double-reciprocal relationship. It revealed that release amount of rice straw was the highest
and sawdust was the lowest. Results showed that corncob could better be used as carbon source for denitrification. Orthogonal test
indicated that the increasing of solid-liquid ratio and water temperature would lead to an enhanced release capacity of carbon, however,
the change of pH had no significant effect on release capacity of carbon; according to significant degree of water temperature, pH,
solid-liquid ratio impacted on the carbon release, it was sorted by solid-liquid ratio > temperature > pH.
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Table 1  Factors and levels of carbon release
L2 A( )/C B(pH ) C( )/g-mL ™!
1 5 6.5 10/400
4 ( N N 2 15 7 10/800
) 10 g, 1L 3 25 7.5 10/1 600
800 ml 4 30 8 10/3 200
25C +1C, pH 7.2 ~7.5 ,
0.1.,2,4,8,12,24,36,48,60, 72, Table 2 Orthogonal test of carbon source release
96.120 168 h . COD . A( )/°C B(pH ) C( )/g-mL ™!
1.3 1 5 6.5 10/400
1.3.1 2 5 7 10/800
3 5 7.5 10/1 600
4 5 8 10/3 200
y 5 15 6.5 10/800
6 15 7 10/400
7 15 7.5 10/3 200
(1) 8 15 8 10/1 600
, , 9 25 6.5 10/1 600
10 25 7 10/3 200
) H 11 25 7.5 10/400
(2) p ’ 12 25 8 10/800
, pH 13 30 6.5 10/3 200
, 14 30 7 10/1 600
15 30 7.5 10/800
’ ’ 16 30 8 10/400
(3) b b
2
) 2.1
: L 4
(1) 4 1 ~4 . 1 ~4 ,
5.15.25 30C, ,4
(2)pH pH . . \
. pH 6.5.7.7.5.8 4 : 72 h ,96 h
(3)
9 4 b 2 b
10 g 400, 800, 1600 3200 mL COD
, 1:40.1:80.1:160 1:320. R
1.3.2 ,
10 g ( )

, , COoD ; ,
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Fig. 1 COD releasing curve of corncob
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Fig.2 COD releasing curve of rice hull
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Fig.3 COD releasing curve of rice straw
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Fig.4 COD releasing curve of sawdust
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de/dt = ke’ (1)
/e = 1/¢c, = k/t (2)
,C, COD
, mg/ (g L)k ,h-g-L /mg.
K=1/k, (2)
/e = 1/c. = 1/Ki (3)
K , ,mg/(h-L-g).
K =c¢/rt,, (4)
i, COD
,h.
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Table 3 Carbon releasing characteristics of different agriculture wastes
R c,/mge(g-L) " K/mg- (h+g-L) ™! typ/h
1/¢=0.1988/t+ 0.023 3 0.9587 42.92 5.03 8.53
1/¢=0.307 1/t + 0.021 4 0.9622 46.73 3.25 14.35
1/¢=0.1008/t+ 0.0213 0.9335 46.95 11.22 4.18
1/¢=0.2425/t+ 0.0770 0.9376 12.98 4.13 3. 14
2.2 ( ) , coD ,
(pH )
4. , coD 3 . 4 , pH
»C( ) VA( ) COD
. B(pH ) coD . > > pH . A )
, C 010 . B(pH ) ,
( ) , coD , A C a=0.025
4 1]
Table 4 Result of orthogonal test and variance analysis
A( ) B(pH ) C( ) COD/mg-L~!
1 1 1 1 1 887.67
2 1 2 2 2 521.05
3 1 3 3 3 380. 19
4 1 4 4 4 131.25
5 2 1 2 3 522.24
6 2 2 1 4 878.97
7 2 3 4 1 133.28
8 2 4 3 2 400. 06
9 3 1 3 4 511.14
10 3 2 4 3 139.97
11 3 3 1 2 882.34
12 3 4 2 1 540. 09
13 4 1 4 2 297. 86
14 4 2 3 1 733.38
15 4 3 2 4 921.13
16 4 4 1 3 1854.44
471. 66 176.73 950. 27 198. 88
632 005. 10 81918.78 1863 379. 00 86 114. 48
3 3 3 3
210 668. 40 27 306. 26 621 126. 40 28 704. 83
F 7.34 0.95 21. 64 1
1) Foop =29.46;5F, s =15.44;F,, =5.39
coD , coD , ,
) ( ) )
’ ’ ’
COD

COD
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