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Research on the dissolution of extra carbon source and
denitrification effect in the constructed wetlands

WANG Yong, ZHANG Baoli” , LIU Hao, CHENG Hongyu, WU Wenliang

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract The aim of this study was to investigate the carbon (C) dissolution regularities of solid C source and the
effects of additional C on denitrification in constructed wetland (CW) Bamboo, wood chips, and woody peat were
selected as additional C sources to test C dissolution under anaerobic condition and be used in CW for primary testing
to provide application basis. The results showed that. the amount of unit mass materials C dissolution was: bamboo™>
wood chips>woody peat; The average C dissolution was 577,266 and 59 mg/(kg « d).respectively; The regression
equation of C dissolution rate with time showed the fitting of higher degree., while the C dissolution was stabilized. The
testing system with additional 62 kg wood chips displayed the higher total nitrogen and ammonium removal rate than the

system with additional 31 kg C. In conclusion, it is found that the application of wood chips as CW denitrification extra C
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materials promoted nitrogen removal.

Keywords constructed wetlands; denitrification remove nitrogen; external carbon source; carbon dissolution
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Fig. 1 The photo of pilot experiment equipment
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Fig. 2 COD concentration of dissolution 3 kinds of materials in the initial stage of experiment
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Fig. 3 C dissolution trends of the three materials

15K T B LA A S E RS AT R
NH/ +1.50,—->NO, +2H" +H,0
NH; +N,0—>0. 33NO, +1.33H" +
0.22N,+1.33H,0
NO, +0.50,—>NO;
NH; +1.32NO, +1.066HCO; +0.13H" —
1. 02N, 4-0. 26NO; +0. 066CH, O, s N, ;s +2. 03H, O
R RBUR = A — Wi 7 TR B R #)
Tk B X 5 IV () 5 i
by =hky O T2
O: 2855 P A5 B B R 5K
T: TAEKE
EN TR, /T DUAR 4 5 K i C/N
Fb DL B il A AR R AR i A 2 2 Bl 1 A C Il

B AR RS A B N
2.4 ANTZh A S infs iR B9 Bk ik 38
241 ALBHRALNBITHAHKAA KR

N T A sk ) i e R G 30 2R 4
Hil RG WK R it T4 A S ESIA  fT LT s
H sl Hilis A7 i ) ia 47 07 2458 3 i Ja) L 45 ] s
KA . N TR T 2014 4F 9 J] @Al i 2Lk
AT 1A A KT b A Yy 2 ik . 2 5 146
EXBIT RN, FE AT T A [E K ) B far LA [
BYIE AT J7 2RI AN [F] R B s I iy 2 BT R G 4 & s 47
Ja ARE] TREAFEAS RGN LG YRR, R
P R A (B 1.2, 3a 40 FlitE B T 28R
OK A 57Fi:0. 3(m* /(m? « d)),is47 772 :30 min/h) ,
K111 CR#ATEIT BT8R W 1,

x1 HHERFETSHRAR

Table 1 Parameters and effects of the pilot experiment system operating
5 YWy 45 b 2 A MR S HA
Pollutant index COD TN TP NH;-N
#EIK / (mg/L) 595.5 37.8 2.18 19.4
H 7K/ (mg/L) 34.5 9.2 0.37 3.0
EBRER/ % 94.2 75.6 83.0 84.7

MNE1IFEH . ERENBITRET.BHRS
%t COD, TN, TP 1 NH,-N #) &= B3R 8T, 15K
COD #f /K Jii 58 ¥ i 20 438 ~764 mg/L, iy 7k COD

R AR 30, 3~41. 0 mg/L; TN k7K i & ik i
12,9~ 108 mg/L, K Fi & ik & K 0. 05 ~
17. 4 mg/L,
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Table 3 The removal of TN with added wood chips in unit 3a,3B

G 3a BAIE 3b
SESIE A L B
ORI R Unit 3a Unit 3b
Unit with different
K K HEIK Hk
added amount
Inflow water Effluent water Inflow water Effluent water
COD/(mg/ L) 33.5 52.0 36.0 38.5
TN/(mg/ L) 36. 1 12.9 35.1 18.0
COD/TN 0.93 1.03
WA 5 COD/TN 1. 85 — 1.50 —
TN i 2%/ % 64.3 48.7
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