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Abstract:  Based on the optimization of carbon sources, skeleton materials, and crosslinking
agents, a novel slow-release composite carbon source, designated S,, was developed using agricultural
waste corncob and biodegradable polymer PHB (poly—B—hydroxybutyrate). Its performance was evaluated
through carbon release tests in clean water and denitrification batch experiments. The mechanism behind
its enhanced denitrification was elucidated by analyzing its surface morphology, functional groups, and
the three-dimensional fluorescence spectra of the S, leachate. The results showed that S, possessed
favorable physical properties. It exhibited a sustained carbon release performance, with an average carbon
release rate of 27.7% of that of corncob alone and a carbon release half-life (z,,) of 24.53 h. Furthermore,

S, significantly enhanced the microbial denitrification function, achieving a higher cumulative TN
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removal and average denitrification rate compared to the blank control group, thus demonstrating

excellent denitrification performance. The mechanism analysis revealed that S, combined the surface

morphological characteristics of both corncob and PHB, ensuring a sustained and stable carbon release

process. Additionally, the presence of abundant oxygen-containing groups (e.g., hydroxyl) on S, facilitated

effective pollutants adsorption, while the high biodegradability of the carbon source in its leachate

promoted the denitrification process, ultimately leading to enhanced nitrogen removal performance.
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Fig.1 Carbon release effect of different carbon sources in

clear water

2.2.2 BRkh 12

FoKE (PHB FILS, B il F2 09 — 908 Iy 2= G
SERME 1R, S5RER, RYKT0.95, 75
R RE . Hp S & I RE(K) N 4. 34 mg/
(heg L), b EARUAR T — D EE 9, i — L3RI S,
F KO LA B NG R % R PR B TR
— &S, B A PHB 2 12 189 F il %, FE AL R
54 A PHB BYRE S, FLIBR /N IR 5
BE IR B B ) T —C00Ca00C—F1—O0S (OH) 0—
GhRE AW, i — 00 T 2 A IR E0E
PE , BELAS 1 PN i Y50 1% R T8, e 24 i 45 s e L g i
—HRM, SEAMBEM L, S, B KENTFE
SRAF A5 1 VE M /PV A B UE Y K[ 8. 43 mg/(h-g-
L) |, {5 bt Xing %55 il £ B 002 3 ek a5 19 K (E
[2.39 mg/(h-g-L) | %K, & B A KAEAT A T I 1
FOE R . BeAh, TR RS 8] 2,4 7. 21 h,

HIHLZ T, S, 5 PHB BRI A 54, &2 5 i I AL
A EE BB AVERE .

F1 BREBEFINEUESER
Tab.1 Kinetic fitting results of carbon release
process
. ShIEA ¢, /Img/ | K/[mg/
BRI R & &1 m
A (g-L)] | (h-g-L)]
1/¢=0.012 6/i+
5P ST 0.99 | 571.07 | 79.20 | 7.21
0.001 8
1/¢=0.366 0/t+
PHB 0.99 87.67 2.73 32.09
0.0114
1/¢=0.046 1/t+
S, 0.96 | 106.48 4.34 | 24.53
0.001 8
2.3 SBRILRFEATEIERE
2.3.1 AR )

2 2k S, 1A S 4 13 i Hf TN R COD ¥ B i
Al B 1R, S, A TN MR BEHIE T 52. 04 mg/L, H
7K COD ¥ i 2 97. 95 mg/L; 1M S, 41 B9 TN He J 1] Jok
T 18. 43 mg/L,{L R S, A1 35. 42%, 117K COD ¥k Ji
4 29. 58 mg/L, 3B IE M5 JE Y COD R RESE 42
PG XIS, K COD e 3 e s i S PR 22—
HRAE Tan 55 A FT , MR T f02E 90 240 1 %) 1) Ak 5t
AL TN ZBREE 15% ~ 20% , A6 A TN 2=
Bt (Y 80% ~ 85% 3 4545 5 2243 1 mg Y TN 3 5 7 L
THAEZ) 6 mg 1Y COD, A5 S 455 1 RIS
it 1 B Y5 T4 FE 33 5l 249. 79 ~ 265. 40 mg/(L-d) .
FH T BRI 05 285 SR AT AT, S ¢ A S 7E S 1 KA COD
BB H 2y 227, 94 mg/(L-d) , 515 2180 T B il
AR 4 T 10 g S, 18 B B Alk 3 % 284. 93 my/
(Led)o DA ES5HRED],S A 1 KA BRE %5
TR NN I e o R SR R R SR
S A2 P 9 COD #EAT A WAL, 7R 568 1 KA
FEE S A Ak R

UL S5 LS, AL TN Hs ik J3E 20 i B AL, 21026 9 R
FEE 10 K, TN B0 FE 73 3l %2 4. 5211, 78 mg/L,
FERE N9, 47% 4. 13%, 55 10 K ERET /N
F 5% , I LI BRI AR SE A . BLE S, 41 S A
A 35 22 mF ] © 35 %) 10 d, TN 2R 1 8 ok 2 ik )
158. 58 mg/L; 1 %F FE 4L S, 19 S A AL AR 22 T 1~ 2
d, BUJE TN & BRBE 7 G R, 10 dJ5 TN S FE]
WeFE o 56. 17 mg/L. WeAb  EBEA R, S A
COD P& IEAY Ay 34. 19 mg/L, TN Z2B R AERT 8 d 481k

- 54 -



www. cnww 1985. com

FEM,F . ERE/PHB 6B B 5 A 80R R A S LR A

FHA2k FHT1H

ANK RIS Frek Bt M Be A R T Rl R 5 g
H AL RO — 2L
220 —~TN(S,) 110
200 —=TN(S,) 100
180 +COI)(S,) 90
160 ~—COD(S,) 30
S 140 70 %‘D
2 120 60 E
é 100 50 E
80 40 ©
60 30
40 20
20 10
0

0 1 2 3 4 5 6 7 8 9
t/d
B2 & ETN R CODRET
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Fig.5 SEM images of different carbon sources surface
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