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Abstract; To investigate the pollution status and migration and transformation rules of dissolved organic nitrogen
(DON) in urban wastewater treatment plants ( WWTPs) of Taihu Basin, several typical WWTPs were selected.
Through long-term wastewater quality monitoring of the DON pollution level and seasonal variation, DON molecular
weight, hydrophobicity, and fluorescence spectrum characteristics were studied by multiple methods. Experimental
results showed that 97.66% —99.22% of effluent nitrogen were dissolved nitrogen compound, and the proportion
of DON to soluble total nitrogen (STN) was 21.88% —26.15% , and the average DON concentration ranged from
2.7 to 3.4 mg/L. A significant decrease of DON was observed in anaerobic tank, and the DON with molecular
weight higher than 30 ku was degraded to lower than 3 ku after moving bed biofilm reactor (MBBR) process. In the
study, 42% of the DON with molecular weight lower than 1 ku was measured within effluent, and 79% of the
effluent DON were hydrophilic compounds. Fluorescence spectrum showed that tyrosine-like proteins and soluble
microbial metabolites were the main influent DON components, and the total fluorescence response percentage
(P,,, %) reached 76.5% . However, the removal rates of tyrosine protein and soluble microbial metabolite were
77.0% and 23.7% respectively, which further indicated that the activated sludge process was not suitable to the
effective removal of low molecular weight organic nitrogen.
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1.1 ShAEBEEAEERHEMRE

VRIS, FICB T 7 4 JE BRSBTS K A By
X ARK G R WX-A \WX-B WX-C fil WX-D, 5%
BCESE 9 A H WK B I, V5 K AN BRI AR(E B
F 1 R KR A ORI 1 DX 3 B 5 /K Ab BT
RHE R T AT b 3 K5 e Y HE i BR(E) (DB32/
1072—2018).

Fz1 FAAETERER
Tab. 1 Basic information of WWTPs

s S— THREME, RS AN/ TalEK
(10* m*-d~1) IPN Hetil/ %
WX-A  AAO-MBBR 10 16 5
WX-B Ak 5 12 40
WX-C CAST 1 4.5 20
WX-D  AAO-MBR 3 6 30

BT 7K DON (8 215 VI Bl , SRR o I 5
2017 4F 12 A—2018 4 8 A, WA RN 2 ~
3/ A IS4 ET 2017 48 12 A 2018 4£ 3 H 2018
46 HAI2018 458 H M WX-A T2 UrHeE (kK R
SUIXBRAEIX GFAUIX MBBR | HE K HoRSEAE S
HIKFEH3 B3 PATRER, , 22 0. 45 pum BE I 4T 4 5 ad
IR IRAFTER IR RN AT 4 C 1R
1.2 KRSHT

FFHLAR 5 2 58 AR AR U - SV (TN |, B
R RR R E A 5N O B s A (NH, ), 9N IR
WA FE 05 s i RU(NOy ) |, B el 23 E B 15 F
A (NO, ) N-(1-Z580%) -2 i o ot ks B
Bl (TOC) R FH FE bR 2 0 € -

DON (mg/L) Byl 5E J7 %5 hy STN 22 Ui fiff 14 Tt
B (dissolved inorganic nitrogen, DIN) "' HJI

p(DON) =p(STN) —p(DIN) =p(SIN) -

p(NO; ) =p(NO, ) —p(NH;). (1)
1.3 DFAA X DCAA JIE

K] Agilent1260 =3 S50 AH €838 A3 I 7 2 K figt
FEah i DFAA DL KoK i Ja 5 i v B B R
(dissolved total amino acids, DTAA). DFAA Tiii Zb ¥ i+
FEh AR 10% (B 7380 ) = IR M B, 10
SR A B8, Ao B0, I b T T VRO R O
DTAA TiUAL P72 O 76 K i 48 Fh I T mL KRR RE
AT mL HeERER , BRI 6 mL 6 mol/L HCI, {4
EEAFCY 8 mL, HCI ¥l 6 mol/L, 5t N, (EH4,
B LIRATRAHBE . DCAA {HHCE DTAA FI
DFAA Z1H.
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0.3 ~0.45 MPa {4 “T/E 71,400 mL 7K #fi8
B AT A [ 37 o o 8 (B (30 ku, 10 ku, 5 ku,
3 kufll 1 ku) A IEARIEAT 2 2 T 8. [ Lee
H1 Westerhoff £ H 1) 75 % 1158 45 43 ot & 78 il N
DON it
1.5 FHKESTR

F5EH 6 mol/L ERRRVE MR /K HE pH 1 2 2. 48
JE B AR FEMR A R IR Y XAD-8 1 8 1~ 5 e 1t
JEAE, #E B 1 mL/min, 18 732 44 i 194
FH R W B TE ML 220 5, HC A ¥ W A 2% K 74 DON,
SRIERE ER IR Y XAD-8 F1B B 5 S e S A 73 25 T,
K 0.1 mol/L ) NaOH 0 XAD-8 i fig AL 17
B PR D 0.5 mL/min, Sz i i i K 1
DON''" . SEHi /K P 21 43 1 AR [T g6 o 95. 3% ~
114.1%.
1.6 B ER EMEN

FRONARE & B S AT UL 2], B Al AR
APIRARE R 10 mg/L LUF. SR H LSS =45
IO AX (Hitachi F-7000, H A, 38 Uk B K
(Ex,Ap ) JEEH 200 ~400 nm, ZHHE K (Em,A,,)
{10 [y 280 ~ 500 nm, Ex F1 Em f4[A]f%5°4 10 nm,
LS 3 B 2 12 000 nm/min''7

* H 2% ot X 48 FH 43 ( fluorescence regional
integration , FRT) 75 ¥ it o6 i 117063 K 5 K
FEADR (R 2) " AREA LA S WA B
PRI AR A BB A S R
d)i,n =Fy @ = Fy 2 2 ]()\Ex )\Em)A ApA Ay, ,

(p'r,n = 2 ¢i,n- (2)
I AN FBCAC A BB (10 nm ) | Ad D A5
KPR (10 nm) ,T(Ag Ay, ) AR R SHR X
SR EICHRIE , Fy 97535 R 1, AR 25 T4 986 X K
T AR5 5 DX sl AR LG A 0 180 4
POLWIRL I3 (P, % ) $5 IR 2R
P, =@ ./ &, x100%. (3)

i,n

F2 RHRRIEH Ae/Apn

Tab.2  Ay/Ay, of fluorescence regions

X 5% L/l A/ Ag,/nm
I ORREEA 200 ~250/280 ~330
I it SRR S TR 15T 200 ~250/330 ~380
I} W R B 200 ~250/380 ~500
v A AR 250 ~280/280 ~ 380
\ TSR AT I 250 ~400/380 ~ 500

2 H#R 5tk

2.1 4 FEiS/KAIE] #) DON i5 451
4 JE 5 K AR FR) T g sk DON JoH v 5 i 3¢ 3
FiR. & RIS U LR RS 32, STN 5 TN Hsik
97.66% ~99.22% ,1fii DON 5 STN L)y 21. 88% ~
26.15% ,DON -4 - W E VL Bl M 2.7 ~3.4 me/L,
X5 Pagilla 25145 % DON V5 /K S A 5T 25 50 55
H—E KB EHLA(NO, =N 45 ) By LR A
SRAL LRI C B NIRA T BT, Rk
AHLARIBETE MANTRA , HAE 15 K 0 50 A3 R Ak
TR IRAS B AR, 7K DON Joi ik B 1) 215 AR Ak
ANE 1 PR (4222017/12, 22 2018/8) , 4214
1] DON P gl 3.5 ~ 4.2 mg/L, HFE N
1.7 ~2.7 mg/L, KK BARIRIF T —E LR A0
T T, 2R AT BRI T A HLA R A AR
A2 S W b 2 B, WX-A 9 DON JFf vk i /K
SEARXT R, PR, 3T WX-A JFJE DON 23 A il
PRI ST
®£3 ZHEkEAH
Tab.3 Nitrogen components of secondary effluent from WWTPs

mg-L™"'

kP A DIN DON
£3.5 13.0+3.2 0.2+0.1 9.6+1.3 3.4+0.8

B

i A STN
WX-A 13.2

WX-B 12.4+2.4 12.3+3.4 0.120.1 9.6+1.4 2.7+0.9
WX-C 12.8+3.2 12.5+2.2 0.3+0.2 9.6£2.2 2.9=x1.2

WX-D 12.9+1.1 12.8+1.2 0.1+£0.1 9.7+2.1 2.8+0.8

i %
Ll ko

p (DON)/(mg - L)
[ 38

WX-A

WX-B WX-
TEKAbH

1 DON ZHIc{p 45
Fig.1 Seasonal variation of DON concentration
2.2 WX-A iS4 AAO-MBBR I %72
DON 754},

T AW H DON By BT ik B2 AR AL Q] 2 Jirss.
7K DON SF3 B Wk B2 43 1 9.1,3.5 mg/L,
WX-A 347 TR0 L Fr i K 60% ) DON, H 48
[l A% 5300 0 DON die B i 1) 2 Bt A5 35 & A=
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Fig.3 Variation of amino acid concentrations along the wastewater treatment process
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Fig.5 Molecular weight distribution of DON along the wastewater treatment process
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Fig. 6 Hydrophilic and hydrophobic fractions of effluent DON
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