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Application of Upflow DDBF in Upgrading and Reconstruction of a WWTP
WU Bo, YE Chang-ming, = WANG Xiao-lin, CHEN Hong-ji, PENG Jin-cheng
(Shenzhen Qingquan Water Industry Co. Lid., Shenzhen 518116, China)

Abstract: The first phase of a wastewater treatment plant (WWTP) originally adopted SBR and
fiber rotary disc filter as the main process. The actual effluent TP occasionally exceeded the standard and
TN seriously exceeded the standard. After upgrading reconstruction, it was required that the main effluent
quality indexes could reach level V of Environmental Quality Standards for Surface Water (GB 3838~—
2002) (TN<15 mg/L). In the upgrading reconstruction project, the modular water treatment equipment of
upflow denitrification deep bed filter (DDBF) is added at the back end of the existing SBR process. The
effluent COD, BOD,, TN, TP and SS are no more than 30 mg/L., 6 mg/L,, 12 mg/L., 0.3 mg/L., and 5 mg/L,
respectively, which reached level quasi-IV of Environmental Quality Standards for Surface Water. The
results showed that the upflow DDBF had good nitrogen and phosphorus removal effect, especially for

nitrogen that the maximum TN removal amount was as high as 29.4 mg/l., and the corresponding

denitrification load reached 2.08 kgNO, —N/(m’- d).

Key words: wastewater treatment plant; upgrading and reconstruction; modular water

treatment equipment; denitrification deep bed filter(DDBF)
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Fig.1 Flow chart of wastewater treatment process after
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Fig.2 Aerial view of modified upflow denitrification
deep bed filter
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Tab.2 Denitrification effect at different sodium acetate dosage from Apr. to Dec. 2019

HEIK TN/ HIKTN/ | ATN B/ | 25%NaAc . H Stk &/ NaAc iR J%/
A ) ) } Rtk it /m’ ' ’

(mg-L™") (mg-L™") (mg-L™) i/t (m-d™") (mg-L™)
4H 14.26 4.98 9.28 277.9 3034227 101 141 91.58
5H 18.29 7.68 10.61 362.2 3155196 101 781 114.79
6 H 13.09 8.35 474 221.8 3050274 101 676 72.70
7H 15.86 7.86 8.00 305.7 3226715 104 088 94.73
8 H 15.53 9.14 6.39 307.3 3292 945 106 224 9331
9 H 15.40 8.45 6.95 320.4 3207 787 106 926 99.88
10A 15.61 8.23 7.38 350.1 3346 962 107 967 104.61
11 A 19.96 10.00 9.96 350.0 3256 113 108 537 107.49
12 A 22.58 8.89 13.69 558.0 3129 388 100 948 178.31
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FETETC /K R T5 78 S B4, DT A 20403k S i K 375 fie
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T T I A A TR AR D St 2 PR K IR T P Kk
# DO (H VY FTF2.19 mg/L, H1 I FE T K& AR
U8 o FEARRIACAETS L rm) 9 SR A R IR U0 it 1 s U
PO 5 1) 0 O A UR R UE Tt AR L, FTT44 30%
PA
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M EA R AF 05T b e R ), 7EE K TN U 3l 8%
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Fig.3 TN treatment effect of upflow denitrification
deep bed filter in April
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Fig.4 Influent TN of upflow denitrification filter after

improving quality and efficiency
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Fig.5 TN treatment effect of upflow denitrification

deep bed filter in November and December

BT 8 vT LAE , #E 7K TN O 22.7~38. 2
mg/L, Z TR PRUE AL B H 7K TN BUE (KT 12 me/L,

FBRHERIK 57, 5%~80. 6% 5 IL[FIN, i8 & BLuE b
TN 25 B B d5 5 3K 29. 4 mg/L, AV (19 SRS Ak B faf 15
2. 08 kgNO, =N/(m*-d) . EP{fi 7E #F 7K TN i &% 11
8 90% BT, HiZK TN K IHAERZ S T 12 mg/L,
Wi I b 1) 3 S T U I SRR R e o TR, R
— e Akt TN Ab BRI R AR L EL A5 ol 2511
TR, A AR PR U8 vt R TS A A R R
AT (R TR R il itk R RE ) A0 RS
R I S R SRR TR A R i s (]

BE AN, I 1w 90 S A AT PR U6 S R FH A B b 1
SEVEIR , BAT B R 20 R B s T fg iz 473
H ] SBR b BN BR B, 28 b 1] 7 R Al A3 R B
g, TP £ RIEH] 20%~40% , Hi K TP fig i fa E A%
F0.3 mg/Lo [RIAF I 1] 3 S A A0 Tt R A% 1 — 25 fiff
5 KSR FRHENL , H 7K COD<30 mg/L . BOD.<6 mg/L .
SS<5 mg/L. A AL TR K U8 b i | 15 7K COD . BOD; .
SSFITP %54 L3 3.

%3 REEIEMEE 7k COD .BOD, .SS & TP i

Tab.3 COD, BOD,, SS and TP of influent and

effluent of deep bed filter mg- L™
COD BOD, ss TP

i HEAK | K| K| K| aEK | K| 3K K
9H1H| 30 | 11 | 5.0 | 2.1 | 11 4 1028022
9H2H| 28 | 15 | 80 | 42| 12 | 5 |025]|0.18
9OH3H| 26 18 | 7.5 | 49 10 4 1038024
9H4H| 22 | 14 | 62| 35| 15| 5 [0.30]0.19
9A5H| 27 | 10 | 70 | 25| 18 | 5 |024]0.15
9H6H| 36 21 54| 28 14 4 10.35)0.21
9H7H| 25 | 16 | 7.8 | 46 | 12 | 5 |0.30]0.20

5 BRZBFHH

TR el AR B YGRS A A B R e I S R
fug b A e 25, B4R B 29 5 500 J7 oo (% Lg%
F) WK S50 0T, (I 1300 m? Bl
I 600 kW, iz 17 3R 480 kW, i 7K B 14 e, 2% 24
0.05JC/m’; L TREMTHFE 1 J 4 187. 4 «, TH I #%
1 600 TG/t T, 4 i 7K £ B 44 2% H 0 0. 177 Jo/m’,
I K B s T3 AN 0. 227 J6/m’,
6 ITERARAEERE

©  BA LB A BB RE, AR,
K TN IR E 5 mg/Lo b 0] 3 B2 il AL PR IR i it R
JEEFREK | 5B K Y b i i e 0y =X, R A
PP ZCHEK T 1) 38 0 Tt A2 K S K 8 i
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