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Application of Bardenpho, MBBR and Magnetic Flocculation and Precipitation
Process in the Upgrading and Reconstruction of a Wastewater Treatment Plant
LIU Juan, XIANG Xu-wen, SHEN Jun, JIA Xin-qiang
(Shandong Huankeyuan Environmental Engineering Co. Ltd., Jinan 250013, China)

Abstract: The design scale of a wastewater treatment plant in Shandong is 10x10* m*/d, and the
treatment process consisted of pretreatment, hydrolysis, A*/O, flocculation and inclined plate settler, fiber
rotary table filter and contact disinfection. The effluent quality was required to meet the first level A limit
specified in Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-
2002). However, the new discharge standard requires that the COD, NH,—N, TN and TP in effluent were
no more than 30 mg/L, 1.5 mg/L, 10 mg/L and 0.3 mg/L, respectively. Therefore, the combined process of
Bardenpho, MBBR and magnetic flocculation and precipitation was adopted to upgrade the wastewater
treatment plant. The process maximized the use of the existing tanks, and completed the upgrading project
under the premise of uninterrupted wastewater treatment, which saved the investment and improved the
treatment efficiency. The effluent quality stably met the discharge standard, and the whole system was
more impact-resistant and operated more stably.
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1 IAEBL SR TR 2R BRI T UE L A A HLAR 2R B R R T TE
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CIBLTE K AL 31T 75 e Wy HE ks #E ) (GB 18918—
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Tab.1 Effluent standards before and after
reconstruction mg- L'
T H COD | BOD, | SS |NH-N| TN | TP
MR K | 50 10 10 | 5(8) | 15 | 05
Mg JEHK | 30 10 10 1.5 10 | 03

2 &rEEAKAK A

15K ARBR ) S BEAN BEAL A Tl el X Tk R 7K
AR AR TG 15 K, o TOlL R K (5 80%., Tl 7k
FLHE SR T K B 3 P K A TR K
I TR AR AE, B2 R K B R K B AR b R o] A
etk 22 A B R A = T AR TR 5 K

IR E) TR L 4ia 1T, i it K —4F kKoK
JBT 185 3 232 95% B 7 B A i T AR Bk KK BT
MRS A KOK R L 2.

F2 BUEHET.ERITEEKKER
Tab.2 Design influent quality before and after

reconstruction mg- L
Tt H COD | BOD, | SS |NH,-N | TN TP
ST
" 600 200 250 60 70 7
kK
106~ | 29.8~ | 60~ | 13.2~ 11.3~ | 0.8~
K
1983 209 900 493 90.2 8.5
90% M5k 467 135 | 420 38.2 65.5 | 3.55
K ' ' '
95% Mz 601 139 640 40.5 68.7 3.82
K ' " '
U 5K
" 600 150 650 45 70 4
JHiEK

3 BAFHEALSWEKEE L
3.1 BB BITHERSH

Xof V5 7K A B R T — AR 1 KSR (L
2 3)HEAT A M7 T AL, e R R T S K K SRR 9
COD Il TP B A7 b5 , SS FI TN #8515 458 0 ™ 5 .
e BT 9 HH 7KK bR HE , B BOD AN , AR AR AR
RETH AL 21K

=3 EKAIET HKKR
Tab.3 Effluent quality of the WWTP

WiH COD| BOD, | SS |NH,-N| TN TP
HIKTER/ | 9~ | 0.24~ | 0.5~ | 0.38~ | 3.41~ | 0.03~
(mg-L™") 64 | 692 | 535 | 381 | 33.1 | 1.44
Frxbik 24| 0 |514| 0 285 | 85
BRI IR 2%
FrxbRli K 4431 0 | 514 | 48 | 63.8 | 362
BRERIAR /%

SSHNTP: V5 /K AL HR ) i 7K SS 90% F11 95% i 75
T 5359 M 420 mg/L A1 640 mg/L( WL 2) , it
W8 bR, S A T2 8 ik AR B D, H
15 KA T JC A RO It 25 B SS; 53 4h 15 K AR BT
— 0 TR 2R T UE vl Sy Al 2R AR AR T TE L, PRI AR
M e e AN BHZE T 8B4 A 2k K AL, 5350 E T
SRS B T RV P I 2K o B AR N AR R B R
W RV TS A R L HER , 5
o PRIUTIERCR 2, HHEJE A , oy X SS F1 TP
HEATAE AAL P, R 3 A B 1 2R B DU iz AT AR AN
FE S SSHI TP bR AY A

COD I TN : B i 5 K AL F T 7K it A s oA 3
T AL A ARE B AR K KI8Tk
K i LG, #E2K H BOD A B AS 2, i A
XA KA MK A% Ty 3 BT LK S 2 Akt K fig
XTE KRB A LA B E T . [FIET 847 H SS 4%
1, KA B TE K SRR A DR, 52 1 7K i g
At 1R A 7K SR iR | RS A HEJE AN i BR T
FEE IR, 53Ah MOGE RS KA B AR AL R Gk
AR DX 152 BRI ) 45 0 (4. 79 h) -t M DS 2 6 TN ) 2
BREEK .

3.2 MEESR

BT 04 H 7KK 223K, NH,—-N 1] LSE & o
G SR AL SRR T (B s BE s IR) Bk, TP AT DL i A
Wy Ab B A A BR R K B, PG H R R
COD . SSFITN HY R

@ COD.TN

15 7K AL BT BUR A Ak R 58 DR R XA B I i)
1. 31 h, 480 X 52 B A1) 4. 79 b, G 48 X 45 B st (i)
15.12 ho MiE— 5tk B A BBRACR , A T2 1k
#£ “Bardenpho+MBBR™ , % [] | %] 73 R 4 — i 46— 4f-
AR — R A - AR, G I S 45 B (D B O B A Ak
RO S AGA AR o FE G U 1 s R JEORE 1S
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Fig.1 Flow chart of wastewater treatment process
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Fig.2 Schematic diagram of biological tank reconstruction
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JIE) L BB T 2K 0. 05 kgTN/(kgMLSS-d) , F/M K
0. 06 kgBOD,/(kgMLVSS-d) , 44 75 Jei% 15 d, 31
BHELFE L 20% (FURHELA% (925 mmx 10 mm | HE R HE
800 m’/m’) . HEURFA= W BEE A £k 171 £ 0. 55 gNH,-N/
(m*-d) ™, 36 P 75 U8 19 i Ak 7 far 0. 07 kgNH,—N/
(kgMLSS-d) , o A= Py 740 1 249 30% 1 K Ak 11
i, TR TS YRR AE T 2 70% AR Ak G fs
4.2 ZRIEMSIE

— WP AR ZL B DTTE TR BR AN, I HLA 22
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Fig.3 Plane layout of flocculation and precipitation tank

after reconstruction
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@ FECKIE R AU AR REAS AR | T DU A% 2L
I H A S A S A R TR Tt R 2R s Ay
VRS R 8 A R 08 A 5, OIS 348 T s W A

@ A UUVE AR S KR S 3 TR e, TR
THUTTE A G2 55 5 DR AR T TR it 2l s Sy [ 9B L 3
I E AL

@ b A V000 5 2 0 4 43 el s ol R R T
Ry A5 le i 5 U6 2R B R R ]

3 5 S 2R A I 1] 1. 6 min, S 25 8 T B )
1. 48 min, Y 1) 22 BE BT [A] 4. 4 min, Y5 38 10 01 oy
10. 9 m*/(m2-h) , e KFEH G 14. 2 m/(m?-h) 2,

5 BKEEBIBITHR

FEAE K TR AT T, 15 KA FR )R B 21
it TR RS it . TR AT 2 o8 B AR b i s ARG 2
BEDLTE MR s , Hog iz T ANE 817, Blod
A stk B 4.

s i 7K COD 1SS ¥ B &7, % sl B i, (HL
IR AR R HLK B S 4, AT WL 260 el s fe 2 40 T T
whify, [FIAS NH,-N TN TP 25 bRt i 2 .

F4 BUERTRIETTKR

Tab.4 Water quality before and after reconstruction

m H COoD SS TN | TP

NH,-N

BB RTHEK (mg - L7)[3142231(277+169| 3126 [49+12/2.7+0.8

P JE #E K (mg - 171)[462+313|355+178| 24+9 [49+11/2.1+0.7

14.5+ 13.0+| 0.30+
11.6 5.8 | 0.17

0.86+

R H K (mg - L)
0.43

30.9+8.6

0.70+
0.24

9.2+ | 0.09+
1.0 | 0.05

o3& 5 HIK A(mg - L7)|26.5+2.7| 7.3+2.2

BRI /% 142 | 496 | 18.6 |29.2| 70.0

SARUE K K TR E iA bR, SRR A
XAk HEAK 0 B A2 AR HE R S R TS
KA BE T i 1 K K S I, — BLEsK COD i it
1 000 mg/L, Jij K i B T A Sl 553t [a) b 2E
A3t B S G St R A O A R aE AT . S R G A
BT T2 R K OK IR PR

X TN (9 2 B i 0 7E R R e B i, {f
TEFEZK TN F1 COD U Bl BT, ATy AT ARAIE H 7K TN 35
b KINERGE 1T & B, 25 007 5 3 41 DX 38 sk
A, V) PRLSE AR B YR AN, I i AT HH K TN e L (H
Je AR X A5 B IR 1. 9 h, g 1 RUAT R S A AR AE
PR N R K A H B SEE f B U AR UE TN
IRBR, TR G AO AR T 5 A (AR T B XA
BRUR, W 285 — 2% AO Z )5, 15 7K H A 7] [ A5 HILY)
CEPAT AR UR ) O 28 A P17, R 5 il 4 X3l
Ik PR I I O R AR A, R AR TR A R
N, {H TR R A AR AN R LR IE B AR R
PRI T AR A 7 v DAk St B ke 5k 3, 5 B4
PR IE AR, 5 KAL) HEIK 34 TN Sy 49
mg/L, & —9% AO J5 BA B LE] 13 mg/L, KFRE N
T4% , 4 9 AO J5 BVARERE] 9. 2 mg/L, KFRFEH
29% , 3K BNHERCEE K o 3283 PR IR 41 2 TR 4T 2 4%
Jni A 46. 4 mg/L, AT A R S AR 10 mg/LLAF .
6 ZHFLH

5 KA BRI R LS PR K A B ) B RE B 25
PFHAWAES,

FH 3R S AT UL, FH L S A i i n , 3 e K2
e S AR AR I T PR DR R S R A
Bt R EEUTVE W HE Ve 1 A K B &, B i B
SR AR

MU R HE 7K COD #41%, 4 (314£231) mg/L, X
i )5 ¥ 7K COD & Hk 8 K, hy (462+313) mg/L, 4
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O S5 ARG H T rh e, X COD Y 22 BREE A AL
I 2B 1 kg COD M AERY FEL A BT IR o i ) ik
7K NH;-N A TPl 4 2, IR £ B 1 kg NH,-N Al
TPIHFERY LI INECE . KBR 1 kg TN IHABAHL
WG G AHZEARZ
®5 BUERT ERRERHATEMR
Tab.5 Power consumption and reagent cost before

and after reconstruction

W H MO AT | B e
L EE/ 21 kg COD AR 1t 1.06 | 0.85
(KW-h- LB% 1 kg NH-NIHFEM R | 995 | 159
ke FBR 1 kg TN JHAE Y HL 8.33 | 9.31
& F2 1 kg TP 4 FE 1 L Bt 125 | 184
Wi 7K L FE /(KW < h-m™) 0.30 | 0.37
7K 24557 2% H1/ (T +m ™) 0.36 | 0.48
i 7K B 2% /(ST +m™) 021 | 030

MO i 25500 9% 3 50 R 0. 36 78/m* 1 0. 48
TG’ 25550 9 A ) B R R R AR T A B2
BR TN, T A SE R i IR UE TN IA bR o 53 4h, SR hig
SS I B AFAIE H 7K TP 35 51 0. 3 mg/L VAR, 75 76
ZLEEUTE MR N 22 2559) , DRk A i 24 £ be el
FTHE 0, AFL 3 58 43 245 741 2 FH 0 385 o 22t A 6 452 /0 (38
Jino. 03 76/m?) .

7 %iE

# Bardenpho+MBBR+#4 L Bt Vi€ T 2 Fi5
KA BRI 9 e i e B R b A T B
I FEAATIK PRI HE T 58 B T R PR B0, AT
TR, M H AR R T AR i R G el B
BATHARRE o MGE G ARIE T ¥5 K AL B H 7K K R
H— 2 A BRI T 208 19 2 OR ZE SR AR HE (COD<30
mg/L, % A <1.5 mg/L. & B <0.3 mg/L. i & <10
mg/L) .
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