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Application of Combined Processes of “Two-Stage Air Flotation + Hydrolytic Acidification +
Two-Stage AO + AOP + BAF” in Upgrading and Reconstruction of Casing Wastewater

Treatment

SUN Yong, LIU Demin* , LIU Kai
(Qingdao Spring Water Treatment Co., Lid., Qingdao 266510, China)

Abstract [ Objective] The wastewater treatment plant in an industrial park in Anhui has a designed capacity of 2 000 m’/d, the
primary wastewater collection scope covers five sausage casing and heparin sodium processing enterprises. Characterized by high COD,
high-salt, high chlorides, high ammonia nitrogen, and a tendency to rot and emit foul odors, this wastewater poses significant treatment
challenges. The original treatment process has long been failing to meet discharge standards and urgently requires upgrading.
[ Methods] In early 2022, the original technological process was transformed. By improving the oil removal facilities through air
flotation, strengthening hydrolysis acidification, optimizing the hydraulic conditions of the biological reactor, adding anaerobic and
anoxic process sections, restoring advanced oxidation facilities, and optimizing the biological aerated filter ( BAF) tank. This formed a
combined process of " two-stage air flotation + hydrolysis acidification + two-stage anaerobic/oxic( AO) + advanced oxidation + BAF" |
with emission standard meeting the grade A standard of Wastewater Quality Standards for Discharge to Municipal Sewers ( GB/T
31962—2015). [ Results]  Since the project was put into operation in October 2022, all units had been operating well, with stable
and compliant effluent quality. The average values of COD, ammonia nitrogen, TN, and TP in the effluent were 60.3, 1.9,
17.7 mg/L, and 2.4 mg/L, respectively, which were better than the design standards. [ Conclusion]  Against the background of the

" dual carbon" goals, this combined process demonstrates good engineering application effects and can provide a certain reference for

[KFBHE] 2024-02-22

[(B&mE] &R RIS LW (22-3-7-CSPZ-10-nsh)

[EEEN] INFE(1978— ), 5, WP TR, A58 7 18] i % 2675 7K 40 38 | E-mail ; sunyong31@ 163. com,,

[EEMEE] XER(1989— ), 5, R TR, F2 PR B BE ARWSE 57 i & % TAE , E-mail :1dm273507@ 163. com,

— 109 —



B XIER ) L.
P STF K IRTRIL+ P A0+ B B AL+BAF” A T 2 AE AR KA B Vol. 44 No. 8,2025

Pebm oo T

the treatment of high-oil, high-salt, and high-COD wastewater.
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DB SLAERE L B T AR ROK I A LR K &
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EhiE— Bl 25 000 ~ 35 000 mg/L, =% K NaCl;
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Tab.1 Water Quality of Influent and Effuent before

Reconstruction
) coDn/ HAR/ TN/ TP/
HH -1 -1 -1 -1
(mg-L7)  (mg-L7) (mg-L7) (mg-L7)
BEK 1327.3 217.9 237.9 42.7
ik 160. 3 1.4 89.9 31.7
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two-stage AO

advanced oxidation process ( AOP)  casing wastewater
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WREH 2 ~4 mg/L, WAL ROCR R AF, A LR E R
99. 4%,
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Tab.2 Designed Water Quality of Influent and Effluent

BH COD/(mg-L1.7") FHE/(mg-L7')  TN/(mg-L™')  TP/(mg-L7') IFMPERER/ (mg- L") BT/ (mg-L")
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HK <200 <25 <35 <3.0 <10 000 <6 100

3.2 MEEIRAR
3.2.1 T ZAmEMNEE

R T TR A A TR 0 A A
T LRI, 83 T A0 A i D B AT AR R
TR 22 K iR b D RE B S , T RO Ak T2 By T
ML s, e R ABER O, 2 E 5 H,0,
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Fig. 1 Process Flow of Casing Wastewater Treatment after Reconstruction
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O,+4 bl A T.F COD LEFRFHEE 5% ~10%, H
0,/H,0, %A AT K5 X FE A & B A DL 7 i S TSl
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Jnit > 30 me/L B, A A HLBE L BR A A 79. 1%,
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1 500~1 900 m*/d, H 7K 7K it g & L F F i i Al b
PR g R, F3GE T 2023 24 A—T A
HLE 4 A H s T8 T ARCR 2 Hr .
4.1 BEIZHR

(1)COD 845

W 2 fros, #EK COD JlRE WM 1 449.7 ~
2450.0 mg/L,¥I{E M 1 879.7 mg/L, /K COD Jfi
YT N 44.8~119. 8 mg/L, ¥l K 60. 3 mg/L, Bfi
BT EE R 2R GE COD BRI 93.3% 2247 1 i
;97 0%/t I TRE, XSG e R
72 Wk, R G I8 B N % K & T SR T
B, H bt R4, 278 R B, P85 3 TR ok
AR W8N AR AR I RS T AR A
KRB RIANE/NT 12 hy

B2 COD EBRECRMHT
Fig.2 Effect Analysis of COD Removal

(2) AHEARR

W 3 Jras, oK & A& B U R D 106.2 ~
412.7 mg/L,¥J{EH N 249. 4 mg/L, 7K & & & e
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99.2% , XYL AO 7 Br s e il IR 25 ] I
TE BURH BEPE B7 i, A A R G0 O 45 95 11 32 Rt R i

B3 &R LRI

Fig. 3  Effect Analysis of Ammonia Nitrogen Removal
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(3) TN $5F5

e 4 s, 7K TN BRar i B R 121.1~438. 4
mg/L, ¥I{E N 281.3 mg/L, 7K TN Bt Hy 2. 8~
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93.7%., PiZk AO MR B 25 (] -0 Jldehs B P A7 A, AT
I BE A AO b MLSS DO [a19i HL 45 T 245 250
RGN, IF v o B K R4 — | U il
AT , 38 B SR R IR A AR AR A%
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Fig. 4 Effect Analysis of TN Removal

(4)TP 4545

wmE's i, #EK TP JRE W N 32.4 ~88.7
mg/L, 3 W N 64.6 mg/L, TP % 81 % K,
Zo— TRRTF AR P AO YA I i K
JE SR A TR BE AL ~# BR B, 17K TP JT &t vk BE
0.8~8.0 mg/L, HMEH N 3.9 mg/L, FHEHEF N
94. 0%, G T LA FBINE PFS TRk E 2
7100 mg/L,PAM JFiE ¥k B 20 3 mg/L, O, il
2974 30 mg/L,

B 5 TP RERMCRM
Fig.5 Effect Analysis of TP Removal
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IKHEA K SRR A, 28 2 Ak T A FH 2R 1 I A B A
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fEIR AR TN ZRAT 99. 1% .89. 3% , Hob—2%
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TRIEALFEEL , 0,/H,0, S A0F A b 5% A w1 fit
F ML R 2 A AT I R U B A 0t 3 ot
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Process Sections
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K 6(e) £, AT 2N TP EHBER R, S
TFEBCH i 2 B e iy A ML I 43 19SS UKL S B 24
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T RS FaE e, 25 120 d A ECHE W, 3k 7k
COD 2 &, TN . TP H{E 53 54 1 879.7,249. 4,
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