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etal., 2007) 5%, RAEN R i R Ay iy 7t iA,
(R 4 m s 4 ol PR ) T 0 o 300 S i A AN 5
A K S RS (Wuetal., 2012 ). [#
FH A AL T 25 2 3T A R 58 45 22 1 — b i 78 e i
MR T2, Hoh T AR IR R Ae i A YA E
TRIERA NI, K4EsRr T b fE 4
gefae AT, HREWE A R0k o 7K A ks L)
i, ZF N T ] YR R 59 ( Biodegradable
Ploymers ) ZE[EAHARIEHH T 2 g T. 24,
BUAS T84 1075 ) 22 BRACR (Boley et al., 2005;
Chu et al., 2013; Zhao et al., 2009; [FE{EF%E, 2012 ),
UESE T AR SfiF Ak T 2078 52 b TR v FH Y AT fig
P, AEAFAE R RS U5 A 45 i 1 ) ot

ARG T T IR 55 B AL B T R —— R
W ( Biological aerating filter, BAF ) -[&#Hfk
P tb 4% ( Solid-phase denitrification, SPD )
UEHLZ A T A AZ 15 Y IR ] B s AR T K
FEBI K 18— i AL BTG A 1 1 A e U5 o T
Yrugirh, BT R LBRACR , E IR A
T It 26 1) R s e i R R R S
1 MREFE
1.1 TFEIREMR

A TR T R R A SRS Z ],
B S FE s AR TR SR M, B ATz ]
TAERH] BAF-SPD AEWIIE T2, thIBOKARE B
i R K S 2 BAF, A0S EARD)END | K
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Fig. 1 Flow chart of the demonstration project
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Table I The Hechanglin section water quality of the Xin Yunliang River T;F%jé,/ﬁﬁ%ﬁ I‘Eﬂﬁ HJI 7J( NH4+—N . NO3_—N . NOZ‘_N
AWM CODe NN TN NOSN TN FAGHRE B T 206 N 1P et
Wl /(mg L") 183~4454 13~123 83~145 0.1~102 0.09~1.8 % 2 ik . BAF .SPD JEIB 3 H K NI, -N .NO5-N
Hf/mg L) 338 6.8 11.9 3.4 05 o " e X
o FINO,-N VR LKL . S LACRAnEE 2. 1 3
X s e s
800 m™-d, SPD AR il 1) 5 KoK I 2 18 17 A
# 0.7 m*m>h, TRSZE1FHIE], BAF KK N F2 IE#Hk NH-N, NO;,-N, NO;-N 1 TN Eig &
3:15: 1. B NEFEHERRE

BRI ST TSR, A A LS, IR
A¥siatT. IEHIB1THT BAF L4 LI ) BAF., R
JEh . SPD &ML KIS S v SE . AERZEE L
T, BAF. SPD Jith s ki) B HH—h 3~6 d,
USIRIEES NFRE A I/

1.3 SHmBMatHhAE

NH,-N: 4RO 2 NOy-N: 44h
SIOEEEE; NOy-N: N-(1-Z555)-2 — e/ ot
Pes TN el ok A7 R 0 10 i - SR Ao e e B I

Table 2 Average contents of NH,"-N, NO5-N, NO,-N and TN in

influent/effluent with average nitrogen removal rates for the project

K FidEhn NH,"-N NO;™-N NO,-N TN
BEOKHPE (mg L") 6.80£2.60 3.43+2.77 0.39+0.27 11.85+1.16
KR EE(mg L") 0.70£0.52  0.70£0.40  0.02+£0.01  1.75+0.52

S ERREY%  88.97£6.60 92.33+4.77 93.84+3.48 84.93+5.14

Kl 2a, AE TESEITIIE], HFZEWRTEK
ARFE T HEACEZ I, K NH, -N e B shAsfhds
YRR 1.29~12.28 mg-L™'., 541 BAF IF /4

CODc,: FARMENE; TP: HHIREIMHOEE . fBJ5, 7K NH,-N B2 0.80 mg'L”', FHIfs
2 HRSR FEFN T 91.27% ([ 2d), Hl&l 2b WATLIE
BAF-SPD EWifit T 27" y8 TRESATIAM R 7EFEK NOy-N M I sh BRI &4 T (0.09~10.22
BRI YY) LRI S T o mg L"), BAF RYHALAE AR08 8, oK
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Fig. 2 Nitrification performance of BAF: Influent and effluent contents of NH,"-N, NO5™-N and NO,-N showed in a~c, nitrification rate showed in d
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Fig.3 Denitrification performance SPD biofilter: Influent and effluent contents of NH,"-N, NO5-N and NO,-N showed in a~c, denitrification rate showed in d
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RIEFABRIR ) SPD A= Wit A Bt () Sl Ak vk
B AR FH AL [ AR IR A A AR AR, A
fifbad FRER A T REL f B PO AR, i S Al Akt
AR LA R T, 9RFN THEGERIAR C/N KBTS
7K R 280 AR P AR PR B TR AN 2 T 2 A 1) T U380

IR BB o

BAF-SPD 44 T 2. % TN 125 B o S e 1 3%
DR TN AR TS B LBRCR . hE 4 TR
Fif, RGN TN 1 LBRACGRREIZE 1T ] A3E K%
W TROE, REEOKBTE SR 5 LR E
BURTLIARAL, FEBf T ok —E BT, HEk
TN WM TN ZRRAb K, ik
TN MBS H 11.85 mg L', T2 HIK TN weBs

20 o 100
—0O— it N . V.
™ N\ ]
K oo / N\/ 1/ Iwr
*Vftﬂi% vV \/ Vev  dsgo
15 o a4
—.‘—.‘ 160
& 3
Ef )
3 Ja0
X
5 |-
W I

0 I I I I I I 0

2
d 20
s 1]

4 REIREIN TN WERZR

Fig.4 Removal performance of TN by the demonstration project
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SEHE A 1.75 mgL 3K 3] T HIFOK V2K FibRi,
EBRIKRF]T 84.93%, T2+ BAF BAICIK E 50
AR SPD AE ¥k it i SR i Ak i VR, 3
RS T 7yl TR 32 15 el K A s Ak B A Bt
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Fig. 5 Removal performance of TP by the demonstration project
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Fig. 6 Removal performance of COD¢, by the demonstration project
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Demonstration Scale Evaluation of A Biological Aerated Filter Combined with
Solid Phase Denitrification Biofilter for XinYunliang River Water Treatment

- 1,2,3 cpi2 s 2 1 . 2%
ZHU Qing " ~”, YANG Feifei”, LU Ting", FENG Chuanping', WU Weizhong
1. School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China;
2. College of Environmental Sciences and Engineering, Peking University, Beijing 100871, China;

3. China National Environmental Monitoring Center, Beijing 100012, China

Abstract: Over input of nitrogen and phosphorus contaminats is the major reason for the most serious eutrophication condition of
Dianchi Lake in China. Low C/N restricts the removal efficiency of nitrogen compounds. Application of solid-phase technology
could supply enough carbon source consistently for denitrification process, enhancing the removal performance of nitrogen. A
biological aerated filter (BAF) combined with solid phase denitrification (SPD) biofilter was applied to water purification in the Xin
Yunliang River bypass on a demonstration scale. Designed scale was 800 m>d”', with the maximum hydraulic loads of 4.2 and 1.4
m’m>h’" for BAF and SPD biofilter, respectively. Novel solid carbon source combined with inert carrier were applied in the SPD
biofilter as biofilm carriers. Results indicated nitrification and denitrification were satisfactory at air/water ratio of 3 : 1to 5 : 1 and
HRT of 0.5 to 1.0 h for BAF and HRT of 0.5 to 1.0 h for SPD, with average nitrification and denitrification rates of 91.27% and
93.60% respectively. Effluent contents of NH,"-N, NO;™-N and NO,-N were 0.68, 0.70 and 0.02 mg~L‘1. Removals of TN, TP and
COD, were found to be 84.93%, 50.15% and 31.19%, respectively. Contents of TN, TP and COD¢, in the effluent were 1.75 mg-L™,
0.20 mg-L" and 22.96 mg-L™" respectively, meeting the Class V limits of Environmental Quality Standards for Surface Water. Further
analysis pointed out that such a process combination was effective for purifying low C/N ratio water and thus controlling nitrogen
input into Dianchi Lake.
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