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The analysis on biological nitrogen and phosphorus
removal and upgrading reconstruction of Xi an

inverted A*/ O process

Specialty: Environmental Science and Engineering
Author: Zhang Yu
Adviser: Prof. Jin Pengkang

Abstract

With China's increasingly serious problem of surface water pollution, standards
of sewage treatment continue to improve. Shanxi Province issued "The three years
action plan on Weihe pollution control”. And the Xi‘an Municipal Government issued
a document "Urban sewage treatment plant pollutant discharge standard"”
(GB18918-2002) in 2013 which required the urban sewage treatment plant should
meet an A standard, and those can not meet the emission standards wastewater
treatment plant must be upgrading. Based on the background, this thesis is about
studying the A% / O process of Xi'an sewage treatment plant, resolving the long term
problem of water quality, and proposed the corresponding upgrade program. The
improvement of Weihe River water quality in Xi'an has important social and
economic benefits.

After running research and analysis to the sewage treatment plant process and the
indicators of water, COD, BODs, SS, ammonia can reach a stable level A standards,
but exceeded TN and TP indexes are the main limiting factors which caused the
water can't meet the A standard. The results of analysis showed that the cite sewage
treatment plant has problems such as: carbon shortage, poor anoxic denitrification and
high level of anaerobic nitrate of phosphorus, and so on.

For the above problems, the rehabilitation is below: transfer the inverted A% / O
process into traditional A% / O process, increasing the residence time in order to

strengthen anoxic denitrification, disable some early sedimentation tank to increase
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the carbon source. Through these upgrades, the nitrate content of anaerobic tank
decreased from an average of 3.67 mg/L to 0.17 mg/L, the dissolved carbon of
anaerobic tank increased from 25.69 mg/L to 31.77 mg/L , the dissolved carbon of
anoxic tank increased from 25.35 mg/L to 27.14 mg/L after transformation, the effect
of denitrification and dephosphorization was significantly improved, and all the

indexes of water can reach a stable A standard.

Keywords: inverted A%/ O process, urban sewage, the first class A nation standard,

enhanced biological nitrogen and phosphorus removal, upgrading and transformation
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M=K pibri. AIE, BHIX—Wrmm &, /i PnE, WaRm<n, dwy
IR, NAZ, Tz, HsER, BKFus G E N E, Caloh
VOV IAT B T OB I G R BT 2

FEAEVG R R A AR LU R LA (1) A SRR, B RRAR KT
B EAHEIAHLEFHKFE 16, HAF 60%A LKEETEFKE, MAEHR
KA, BT RAANEEFT KA TR ARG L, ESKEERLNY, (1575
IKHEAARE S BRI MR RS2 B . (2) R iR 5 Fehm ), RAbd ik iz 4
& B ARG 7T 4 B 49 35% A A, B R AL AR AL R AL AT B AT R A i AR 6G 7T R 2
BITF L EERAL, (3) TkF R s R E. 4% 2010 Fr &4 5%
BEEDT, TG EFTFTRESE 23%, HH&, LI, B IFHKE
5 RAT W IUF A A b B AR, (4) BTG KABA ARG, K
TR GE R 42%, #2012 4 S, o X Vg 7K AR BEZR Al 68%, Ik 77%
(R4 [ P47k, — BB ) 75 K AL B A6 I AR e, IR 1T KRB AL m
HBHNFTTAR, o CR2ERN TR BLAREE S 2. BRI ZATRIK
(L A BT BB AP BB N, S T V5 KA B IR Bk R . DRI, $2
FRTE VTS K AL S (R Ab B GE ) AU R A 2 A VR T K i G ) )

LA
1.2 ;57K RARUE R BUERE K

BB R KT R IR B, B B JTA, KA SRS G
HIE AN K RIS, IFIFRE 1Tk s G B A i K A B i
BOWEST, TR SHTT BN St T 2 SRR B SE S R . e T IR T RE T
X IKTG GAR IR I R G FeP BRI ys Qe i, wFo0 7wl ys Geds il S
KB RECR, FFHEAT T LRER, S5 B KA B s 2 3 Jm . BoR &
AT e I 2 A8, T I 15 /K AR BB 6 B AR T

2006 F A IR+ Jm A E KMk 23, Tl T o6 T Rt o kg
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FFR T iy Je A B AL B A5 K F AR R TR E A, )4+ 2010 4R K
AR T K S AL B GE 1 IA $) 10500 5 K EER, b “A 7 RIAEE G K
Herh AbFRE ) 4500 J3 LT KEER, A EIR T VG K AL ERE T IA H] 70%, A 4L
IR IA R 80% LA . T M HbSEHRAT SR, I R
[ S0 o A e B3 T AT R A

M 2011 FFFUEIHEN “ A7 BRI, BB T BRE G KA R H A
(1) %] 2015 5, 2 E AR TImT A BImEA T RKEPLELES. (2) 3] 2015
B, FKA TR —HIT T, T T KA TR T 85% ( AEET. 4T Aeit
%) #2) IRRX ZIT KA EFLIE, AT 85%, BAT 70%), HikiFK
A T8 H P H)IAE| T0%, FH4LT KA TR P HiA3] 30%. (3) %) 2015 F, H4%
T B AIRT AT X5 T 97 R AT IZL B FIAF) 80%, HAbik IR T A
3| 70%, BEIRA T EALIAT] 30%. (4) F) 2015 4F, IRALIFRAL DR 56 F A KA
A ZEE) 15% A k. (5) 2@RAFKAEE B THE, 5| 2015 F, WIAT
RALFE T ENGEAT— VA LY, SIRALEE §i f7 MK T &3 6 ) 49 60%, = Fvd b
B TMET 75%. L EXAESBARA: BT —m B, FHEFKEN 159 %
IR, B F KA IRAAL 4569 7 T kI B, FHREE T AR EAAL 2611 F
FAIB, FEFTRAIZL BHAL SIS ek (FR) 14, #HdHFKEAFA L
HAE 2675 77 7 K/ B 2,

LT 27 25, Bl BUR I GG Ja i = AT T &, ).
2012 431 2014 4F, FL5EME 52 MR TG /KAAHE ] TR EGETH ;. A 75K
AT L FE R WAL, B TR Ry 7k ioel. §) 2014 4
JI, THITRIIR AR GG KA B HAR Ry 3 A LA T 64 41484 60% A Lk,
B3R 80%4 L, % X ik 2] 90%vA B Bt @dym K A BE BT H 55 4, H
AbFEEE Sy 191 JTl . 2t % KX B B AF— 2K A HEBATE 69 TUA SRAR T KL Bk 56—

AT R, RERAGRE L,
1.3 iSIKAIR [ IR AR USRI B R E T
BT BRI R Vg /KA FE T 2 AE “Iuh” “+ 17 WL, HERbRE K

FHRTALAR, ANBEB BUDUAE I 2R 1 K — 2% A SISt DAL, VF2 797K Ak
J IOThR AT SRR SOE A O AR, Sebm cloits i) LA i 12 B A 35 TR AL 2E T
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REDX [R5 Al s AEVDAE PR GE I & A Jry S R AERS I AE AR BE T 2R Ak
IRBEALBE T2 LA R £ I ST T+ 2

WAL FE D) BE X (5T LA COD. BOD Ml SS 2k = H 1 ()3l
VKA ER) T, P ERA S B vt RIS AT i) LICR FPRSORE,  JLRx Ja S 2E 1)
AU RAG; HBEE bR FE S, @ Pab BE v it s, v DUS 2R S
B R GERIR S BN A AT ORI 26, BRI U4 OGS ¥ #6318 AT S
KK B 1 0 o X M ) it = S BRI B, 7 A — PR T B 4%
B ALK AT 55 FR R R, ELA )8 Xk M P 4 L X S B A2 2R Gt L
AARKIE M, H SRR M e sRAURs . G2 9 ml FLAR &5 h 5 7Y
WM, AR HARISATIE Dl 0 TR UMD RE ) stk — B B E K
WA, ALK UR, IFG B E 32 T7 07, A TR 84 R4t
SRR TR, SRS BREE A HL 1 43 25 55 (RISt 2 75 5 5 G 11 )
FEXT IO S0 T, b L 5 7 S 7 AR i AT P 1 f, 5 SR
15 FH 0 43 H1 T b SR BRAT DT ¥ 3500 )y %€

AR B ZR G I B PEAT SR 5 R A ) 3 A DR A X ) B0 T % Bk
VIR o N T RS KA A FE R G b (A AR R B i A KR8, LA
B AN 2R AL, T A L BOD. COD AR A &bk F 2 H
Fr BAE S5 7K AR B DRARAEUIX (1) 457 B I TR AN IV R e 24U X o (HZBESE X TN 1
TP LBRERIGHE— DT, R4 75 Bk 38 i P&/ A= 450 B s TR R s Ak S sk
FPRARRE AR o T BRI A RO A, V5 7K AR 3R T ) iy — fead it 23 Badk 7Kk
SEER, kR o BOdE K B A, AR K s A 2 ROR H .

PEMIAL B T2 AR V5 K A R T R e R 1 2, e Rk
A’IO T 2HE s E AYO T2, HE'E AYO T 28Uk A0 T8, thinfhi—uk
BRI T2, 1 EASC TEB JLS T¥M, Dephanox = £, BCFSElLZ |
UCT (University of Capetown) T. 2:4%.,

V5K BRI T e 3 ] LR AG YR FE AL EE T2 V57K B — 2 A $84%
HUE )5 5 TRE S B AR W, AE S LLAEY) RS 0E % O s /K AL 3 2
PR 7 2, ARMER RIS AL BE ) I R R P AR 8 16 A%, #8041 7 2275 TE 4
DAY 22 Sl S DL (B S8 b, 8 IR T 2ILLRR I HiZK SS. COD #I TP
B, BB Efb g (B BAF LE) 5@kt TN (k.
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B SEHLRIFER T o H el AR 2 B0 30, iy HARRESAT LS5
T S B E B T T R I H s B ORI R G5 A o ATV S KA ER ) 2
A SR A AT BT T2, BN AR ) @R R s T ik, R
il TRESCRE . WL T ARFRCR . 384T AR . IR M ST SGE i )
B3I

1.4 RBHARBEBH. MRIOAAR
1.4.1 SRR E H K

TRV = ARAT BRI, 6 T By K Ab ) Bk FEdE— 2D g K AL B
BE SRR FARUE, FEIH R 5 A TS K A BRI A 2R S B A 3 YT ¥ e R T
H e BN P22 25 v5 KA AT BT, ARIRAT5 Kb BE ) K FRAR R 1Y)
COD. BOD JSEA#BReR AR A HESbanE, JOARRIAARIIH 3222 K
IR SRR R . A, A SO PG 2 v /K AR R (W B BHEAT L &2 1 AP0
TERHATII, GEIEX AYO T A EMI R R RS e ST, e s K Ak FE
] HITE R, e d 2k B sk e BT E
1.4.2 WEHF RIS

BEH G 22 17 S5 K AL B T 38 APIO L 2 S ig AR E ATt %, i
TR AL TFRERSLZAZII 0 HLA, & LHER605w. T2HME
FEHETIERR . AT A, KERABHRIK, BEPEAR. LZFRAHER
BROA BB B R VAT H o R Ak Z IR & R340 75K, BREVE A B X &
KEGF AL, HikitiF R RAAE A 50<10°m3/d, FiE4T4 B AP0 TZ 4
A A 25X10°m3Yd, BAEF 4.19 12, iZim kAR T 2006 4E 12 H 19 HIT
THEBE, 78 2008 4F 10 AR K IR ITEHIEIT

Hy5 K AE WA RGN o A 2 1L 4 88, 41T RS L>B= 118.30
m>100m, i 7.0m, KK 6.0m. SR BUA IR AT 4 (B8 A%I0) 4k
PIALEE T2, Wt sK 45 BIHE A 14h, B4RV 31 2hith/sh, 77 k. f
# 4 0.11 kgBODS5/kg MLSS d, A& K E 3040 mg/l, & K= A 200%, 7k
# 14.03d. $EM., REEFT L RKBERKREE 46 &, REHIE 3.1kw;
RARAIRR 4%3 &, B & AE 532L/S, %42 0.7m, BamshE 13kw; +F
At 52 FAZR) B A X MIUR AL B 331 30576 APl K S8 ia I Bk 48 19T
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HERGREIVENL 12 &, Wl 12 &, el Ky s 4 &
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%5 KB EXBEAT/E COD M ZLE| 45 ek, EHLTIRT 5K
AP FEXEF| 80%, MARKLZMT B ALRARM G L FM, HETHEZNER
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2 BT A0 TERES YRR A IMEX

2 1B AIOTE

RUAK 4 I RIS, 455 AYO TERA. A FAF BN 196
BARATAREE, KRR SRS 67 B oy RAAR A SRR 4 e, b 6 R A6 2
AT &, BA R A ABIE B 40 RN B A TTARA. T RAMAIR kS5
AR AAERER LA BEE AP0 L2, Z L L4 A O THRABRETLE
WEE, REBAILENBERER 2GR ARIRS Oh T LA —/E
HF G, AP AL DR TRANGE R R B A R A
BAE AR A B S 93T BRI, AR AT T R EBEZ) 77T A
FEZAMOAR, A TREARORFES . OrL 100%~200%49 77 T = i
W7 RS G RA RS A — FALAAR G F I AT RAEEZ R T RA
—H LA IO T 5 RAGERER S A, sk A0 TE o o TR RAIR e B 2,
AR =05 RGN T ARl

SFEA

\ 4
&
}
&
:

v

ok —s BRI —-[ BREH |— FEfb
t

TR TR
& 2.1 88 A%O T2

{55 AP0 T MRS AT RUR 52 44 R 22 1 5y, L P AN A7 PREE DR 36 (1 5 i,
WAFEIT LA, BAARESLWR:
(1) Kig

BERMANEFTARNTEZARZREZ—, EFT—FHREDHA —NEZ
I Ae ey sRE WA KB, K MAE M 693 R RBE 3D 2 IR L 697 3 ik,
MR B e PR IR . PR B, £ 15°C-20Caf &M iFRIE AR, &TF 20T
RAMKT 15°CHE MR TR EHAAEAR, LILIRT 7KL, KiEARE 3BT
Bf, AW RARGEIF AR, FHITRARI AL A IR, MR R AT R £, K
BAZIT A0CRT, RAZMERN K, BARIFHER., WL AKRRIT 43CH, &
BRI 48 B BAEY, EF RIS T T L, Hl ot mE s T4
KHFIB A 25C-35C 0], MR ARG ESE, #E A0 TE AR
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T, AFABBK, AWy E % B4 )M, S By P8 B R AR IE H K
K.
(2) pHAE

R0 pHAEAR KRAZ B L 3rh ik A e A 40 5, pH 1AL %k A MRt
A M BEGGE N, R pHAALE SR B KT T E<MR N ERRE, St R R
K E IR R T oM Fey B R G F0E. BEK pH A/ 6.5~8.5 Z 18 xHF Ak
AR AET, LR IR EZHARE, FHbdRER pHIEETLE
£ 7.0~85, REZXATEE, ALmE a9 EMEL T RN,
(3) KAI1ZGETIE

ARG K NIEG I RIA S A5 XFoh Bl B A0 T 55 bl ks .
KA RATE KN BAAER R B 5K Z G 5% W5 e BARETE] . MK 428 Bt
8] R e, T T G A A S A 64 T R B — T 8 B AR R A 1) SRARGE
P K g 2 B IR 1) AS A 70 A B 2 P UL S R HEA T AR 5 4, 72 R B 45 5
BUREREWE AR 72 o IR N TREEAN J7 5 8, I IR7K g 45 B I ] 25 S 350
PRI o DG, 7R ESORI AT T, NEAFIE SR E, KR EE
fRI7K I 45 B s ] o
(4) %4 DO

VR AEE T PRI P A B R G P A B I B N K2 —. fBE AYO &
Girp, U R R AR SRR BEAR N N T 2maglL, 75 4 S i Ak B R A A 1
S A L 1 VP AR P 0 N I Ao, DS e PR A T SO A S B, DR ARt 1, 2 o
W PRBIABEA R T R R 1 - pboh, BRA e T4 DO A EL A E LS,
it %69 DO REAFHA WML, EMAEMEZ T I, MmlkE TR
F#A, M T
(5) BEKBRIE

TP AR IR A B AR 5 KA B RR ., FEALIIARPTE R R R A
CO32-. HCO3-3 LAUEK, RALiTAZd, i L4 19 T2 AHBR SR AH BR 2E38 R A%,
RALAE BH VM 1.71g 42 2.869, 4 K+ BODs/TKN 4 5~8, BODs/TN 4
3~5, CODCr/NH3-N > 6 B, A%k %2 M

2.2 YR RRSIRIE R 2N E =
2.2.1 BB AYO TE AW E SR E
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3 ARAZE

3.1 Bl S Bk

T BTG T R K AR ER SR E AP0 T B ATBUR BOp N &, 45
AKARFER ) NEZK 3 H K AR 1A B DR 1 e B/ PR s R B AE S IR A, DA
BENTG/KAEI) B JEK AT FERTUTIB AN 1R H A & 58— AN R, DR
WA TIN5 7K (R AR B AR s AR Wit i R PR EDORE 020 ) 8 B A S At N 11 &
FIAL, PR AL, S S8 i e o — S RTE N VA S5t e Ay fde—
ANBORE FOBCEAE T AL, DU A AW iE T T R S8 /K IR ZK BTG L
IORE R R BB N 1] -

HHER
2HEO TR 5O L£50 2R 5O 2EEOD 2R 5O

I I I | ] |

{5 1 4 { 4 |
ke W [l R el KA [l 0 el S |tk

i |

2R 50 LE£6 —
FRER LAl

3.1 VUi Y G K) BORE R E A

3.2 KW B R A h737%

KT SERGETG K BB AYIO A AR I T T M R, R
HURE £ /K COD. SCOD (it COD). TN. ¥ ##7E TN. NH3-N. NO3-N.
NO2-N. TP. ¥ttt TP. SS. WRE (DO, pH il 455 MR bRt AT A,
A, AT BRI, A& KRIEAT OUR MSE . VA W58 LA KRl 2 A
SR AR (1)

VASRYE CODVERRYE TN Sy bt TP B2 R RET] 0.45 JiE I TR AL 31 T [
PRRUE ) CODY TN TP 4G VAT I G , AR E 732 ST o S 3 A s W
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R 3.1 FARbIE Tk

ST I H M se T7ik XA VLR HE
TS TRANE [l , Wb,
CcoD
(GB11914-89) PR i o
FHIR Eh 3 e 6 T
TP 721 FOF G REAX
(GB11893-89)
Bl AR R 43 e
TN 721 A6 AN
REv: (GB11894-89)
A EART o e vk
NH3z-N 721 6 EAN
(HJ535-2009)
Ty AR Z 6 E R vk
NO3-N 721 RGN
(GB7480-87)
N-(1-Z538) -tk
NO,-N 721 RGN
(GB 13580.7-92)
=Y HEE R, HEAH
JYD-1 IR 4
DO HURRE ‘ R 0.1
SEAX
pH pH it LIDApH it R 0.01
g MR s TKARIR BT 0.1

FESRbs I e Tk
(1) B A R

ECGr 48 78 20 W ol S TR YR 3 3 5 I AWt He 7K B B R ARCA B 05, T
TR P IR KR S5 K] R AR — 20 K G V5 Ve /K BCE ZERE S hi B2
EWERE CUUAMETG YK UTIE HAS = AR o B IR 4 A EE, 702 0,
10, 20, 30, 45, 60, 90, 120, 150, 180, 240min 4 BIEUFEN & V5 Ve /K rh i ik
R AR, BURESE SIS V5 /K 1) MLSS A& MLVSS. AR4E R[] B %) ) 2 64 %
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FR AL IRBAR, %A R L REET ) e AL wh R B, i@ adat A Rag st R BT R
1FHeahik 20T,
(2) AHAIE R e

FEARAE I BE 7K A T 5 e VB9, Y6 =30 i I NI HH 7K B 2 ik i
AR, TRVIRE AN 2 5 (A T B R TR s S Ok P LA 5 1 95 0 RO i 1 I
WD, SR i as B I RGN R BE, ARG TFIR TR, 7E 0. 4. 8.
12, 16. 20. 25. 30. 35. 40. 50. 60. 70. 80. 100. 120. 140. 160. 180.
200, 220. 240. 260min 3 A HURERE 15 Ve /K PAHRR Eh 1 5 5, BURE S S e
757K MLSS J MLVSS. AR4% TR B %) 52 69 FEBR 8 JREAR, 24 AR 2K
G RLET ] 8 T A R B, iRt it b 4 04 4 Bp T RAF R A H B,
(3) OUR HllsE

ARSI BRI OUR J7 32 2 A T 2 ) i QPR S 2R 1 73, U4t
WGP AR T OV TR IR I A SRR IR CH CAFI s 5 Ve AR AL B )
PEHIKIRAE 20°C 2eAq, ARG B2 A V5 Y KA R AR DU, RN FE o
W R B S N 7R A, I A8 Qo AU S e M e I 3 B s A L R AR 1
V5P /K IS 21 6mg/L N5 R, 458 1 U 4RSI Ve K i i A
MAEAL, A 2 2mo/L I B R IF AR, WIARER IR I 4~5h. 5o iE it
matlab A K AH DG 2 AT LU H PRk 2 18 3 A= ) Bl LA IR 35
(4) VFA Il e

YT KA e, T 0.45 pm S8 I RO ICIER SmL, I HR
250 A€ fE T AAI 1 A AR el e VRA I, REPIEATIER f5, BRIl
L A BB AR, 45 BRI ] KA o A o g, AR st rT AT 3
FERE Y PR S TR JBE
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AR SO0 P 22 T B K AL B B bR s RIS, AR RILL N &

(1) Zy5/KAEH 5 E A0 T A KR SEBI B GEAE]—2
A BRI RGN 28, KRB P I E ) 0.63mg/L, 1AFR2E K 36%, H
IK V-3 B 0 14.52 mglL, Jﬁmﬁﬁ 88%. X /KBTI AR, %75
IKAE R AAAE PR BOMIR £h 2 B i s BRUEAN L, BRARU B A B IR ) AN 2 45 )

(2) hTizis KAL) RAGIAH IR $R 1K & BAVRE R I G RE W, IRER
B h 2 S AR B S B U DG, DRABUIN LS Wlsr, R RIS, R4
M R U T O 3.67mg/L, B EAh 0.67 mo/L. b, AR FEREA
IR SR, AT HE S BT 2 mo/L RS0 Rl = 2F B WA il

(3) PINFE AL BHRIGIG, A (R R 2 3 P o R R Al 6 1) 5 M A 2%
BRI 7E 7.00 DLE, BRI, SRS B mrk AN O B RO 25 11
BRI FE . SI4h, SHZyE KA PIutit A B BERT VEA [5rFT 4l ek m], &
i I ik 9~10 mg/L, {H VFA & & #1488 7F 30~40mg/L, TP/VFA=0.225~0.333,
BEZK VFA ()8 b, DRAREBE T 75 IR B AN A2 o

(4) SEIE R ZTG KA B RAHA I AT, SO 2 (1) 18 T S A A ik
FEAE 2h IR SE R, AR BRI THS BT IN TR] R 2h, SR RTINS 2, 8K
AR PR 5% B IS TR A7 ) B ey SO A 38R

(5) EFRFZVG KA AL ) L, TR SO PR T ) 5 Dy B s K AL B
JRIE AP0 T AN ARG APIO T8, M INE AR B AR B R, 5 S i
RIS T %6

(6) FHGETER)G, HARRE. BB B 55Ok I 14.21 mg/L A1
0.95 mg/L [4AI% 4 12.05 mg/L A1 0.35 mg/L, iAHR% i 5K 1) 88%F1 36%4 & A
99%AH1 97%, HEAGE LS| —% A it
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