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Start-up and operation of PNDPR-A treatment of actual sewage

ZHANG Jie'?, XU Guida', LI Dong', LIU Zhicheng', TAO Bo'

(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering ( Beijing University
of Technology) , Beijing 100124, China; 2. State Key Laboratory of Urban Water Resource and
Environment (Harbin Institute of Technology) , Harbin 150090, China)

Abstract: The partial nitrification, denitrifying phosphorus removal and anammox ( PNDPR-A) was proposed,
which is a new type of efficient energy-saving coupling process. To further reduce the energy consumption of sewage
treatment, the PNDPR-A process was adopted for the treatment of actual domestic sewage. The proportion of
domestic sewage was gradually increased in three stages (25% , 50% , and 100% ) to adapt to actual domestic
sewage. Affected by the complex water quality of the sewage in the early stage, the NH, -N oxidation rate of
PNDPR unit decreased and the NO, -N accumulation was reduced, which directly affected the subsequent
denitrification effect of Anammox unit. To tackle this problem, the aeration intensity in aerobic 1 period was
increased by 10% for PNDPR unit, so as to achieve NH, -N oxidation rate and NO, -N accumulation effect
comparable to those of simulated sewage. In phase I, 10 —20 mg/L of NO, -N were added to Anammox unit,
aiming at alleviating the problem of non-ideal influent nitrogen content of Anammox unit due to the low NH, -N
oxidation rate of PNDPR unit in the early stage. After 40 d of cultivation and domestication, the PNPDR-A process
was realized for actual domestic sewage treatment. The average effluent COD, NH, -N, NO, -N, and NO, -N
concentrations of the subsequent system were 36, 3.4, 5.2, and 1.1 mg/L, respectively, indicating the high-
efficient treatment of actual domestic sewage.
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Fig. 1 Schematic diagram of coupled process system
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Ak COD/(mg-L™') p(NHS-N)/(mg-L™") p(NO;y -N)/(mg-L™") p(NOj-N)/(mg-L™") p(PO;-P)/(mg:L™")  pH SS8/(mg-L™")
ANTLHEK 200 ~300 75 ~85 <1 0~1 6~7 7~8
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Fig.2 Phase | and II : changes in substrates in the whole PNDPR-A process
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B 2 7K e R 1) A AL 08 S A T T A R A i
%o PNDPR FRITHEFFBE 58 5 , Anammox BT
KL T e B 45 B A Ak, 2E K SF 3 p (NO, -N)/
p(NH, -N) 4 1. 10, BRI T84 1. 32, NH, -N
EBERE %1 39.39% F+ 2 61.89% , i5iH] Anammox
TEPECAS B KA

—— KA

st —— i# 7K p(NO;-N)/p(NH:-N)
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Fig.3 Changes in key parameters of Anammox unit

BB LA #EK NO, -N 5 NH,-N JEJT [ AE 1
KA, JE Wikt PNDPR U fiF &0F SRR B 1 7, 0F
IRIEFTLCZY A 1.3, 8630 1,32, AHRAY NH, -N R
A RE K FE 5T L ) B i AR 4R, B 50. 42% &
81.5% . M 1 BBt , HE/K A & L KR T B, 734
{EHT 3.62 [ 2. 71, A ALY Anammox FY 41 i 55
SR Uk 55 , Anammox BT R 238 H Fr Be 1 119 65. 81%
F2 76% ,—J5 45 55 T 87 iF 38 A A= 35 5 7K 19 3R
B , Anammox & ] DLAR PR 0 AR 1 5 7K 1 & 4% K
Jo3, 3 — J7 T 2 0 W R E 1 i K BT L A AT
Anammox B[ & 5. BLAk, BARIE KB A L,
R R A= 16 s 7K b 5 G T 22 (R MERE it A AL, X
Anammox [ 52 Wi & /N, BrE: T 1Y Ap (NO, -N)/
Ap(NH, -N)—TIZﬁ]{Eﬂ\j1.56,&%%331.32,@(N03’ -N)/
Ap(NH, -N) F-34{E 0y 0. 07 fiL T 0. 26, BAR U AH AL
PTEA ML PR T 16 Mo, (EAL B 5T e 4T 2
Anammox JZ I 5 3 S HA
2.1.3 MG T ZRGHEBREIERE

El2(d) o, B 134k COD P NH, -N |
NO, -N £ NO; -N Ji 5= ¥ J&F 43 5l ol 40. 88 . 1. 29,
10.61.2.17 #1 0.2 mg/L, 2E{G 15K BYTRAXS R 48
A — 0 by, AR AR TR R R, R R
Anammox 852 B H TN & M K 45 I R I 2
P, E PSS , 4R = PNDPR 5L A B <0 i

J& , Anammox LT 7K il & R B, p (NO, -N)/
p(NH, -N) FHi& AR R R SRS, 28741
PRE N, Anammox BRI 2 A K BRE KT 60% , i
REBRRRT 80% . I, ¥ M3 R G K A5
KA, B 25% $2 T+ 50%

23 W Yk, BB Ik COD P NH, -N |
NO, -N FI NO; -N SRR B i fa 35, w5 4b 34 5.5t
IR A EANWITE S, 56 22 RIS Y oK s ik
BEAY I 27.0.8.3.0.2.3 f1 1.5 mg/L, TN £[E%
ik 90.39% , R G B AR A T 5 Je ) X bR M R R4
455 5 al, bfi%5 PNDPR B0 NH, -N S 4L R H
NO, -N B 24 F, Anammox FLITHE 7K HE 5T LE &
RERAL, RO B fafaE , vl Wil G T2 R%E
AT AEAE T 9280 AP NO, -N BRI ik
PREATTARRAL
2.2 £#i5/KIE1T PNDPR-A 88517
2.2.1 PNDPR Huycmfms ik S Bt Ak

WELE 4 (a) AT (b) , L WA B BER YIAL, AR
RGN RES A Y 5 2= A TG 15 KK L& —
(AT A2 1, L 4= B 3 A AR 6 5 K e, 76 B B T i 3
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oe R NS foe — Bt g, R sh BTt
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.
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(c) Anammox #7085 7 B4k

RAB BB COD Z2BpAg — e AH K, %%
IR 2P o, FTUERIA 1 BES R,
COD (2B A ARLZ ¥ A2 /N, B KR 43 COD 478 IR
A BRI 5 P BT Rk BN B R, T4
34 K(HrBcAgEs 11 %) B2 0.3 mg/L, 25 8
s G, B2 EAE 0.5 mg/L LLF il 2 — 2 A #5
o TP B 25, 4l A4 TG 15 K5, 32
TH2y 25% pg . AR RIS R 1 B
1) NH," -N FA LSRR W T 75 45 RAZR/RAK, 15
97.31% , JL By NH, -N BT BEAL Ry 2. 1 mg/L, &
ARG S hr 4R 2 B, Joikid i a2 JihaE i i) NOB,
DAL 7K NOy -N B W FE R 2. 4 mg/L, 156 H]
NOB % 45 BN F 43K &2, OB A F] T NO, -N ]
L, BRI  25% [ R 20% ., JREEREARS
NH, -N S AL R B Wi k% 2 88% Ity , K RE LR
10 mg/L, fR3E T 78 4548 11 Be X NOB (1) 45 22 417 il
NO, -N EIFH B 34.9 me/L, 7] & Anammox FAJ
PEAFE MR R I, ARG P 1 LB
R TARE , 38 2 b YR S e S SR TR T o L A, X
LEBCAK BB, 2 IS I i PN SIP il 7R 24 7 IS s A 5% 1l
DAL S SRR R A AT T R %, R 51 13% B &

COD/(mg- L")
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Fig.4 Phase Il ; changes in substrates in the whole PNDPR-A process

42.37% , {L VL 0, hy L+ 32 1K 19 5K 8 1 LL )
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