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Treatment of High Concentration Pharmaceutical Wastewater by Multistage

A/0O and Biological Nitrogen Removal Technology
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Abstract; The application of multi-stage A/0O and biological nitrogen removal technology in high
concentration pharmaceutical wastewater treatment project was introduced. The practical operation results
showed that the effluent pH was 6 — 9, and the effluent COD, SS, ammonia nitrogen, TN, TP
concentrations were no more than 500 mg/L, 400 mg/L, 35 mg/L, 70 mg/L, 8 mg/L, respectively,
which met the third-level standards of Integrated Wastewater Discharge Standard ( GB 8978 — 1996).
Among them, TN and TP met level B criteria in Wastewater Quality Standards for Discharge to Municipal
Sewers (CJ 343 —2010) and ammonia nitrogen met the requirements of Indirect Discharge for Emission
Limitation of Nitrogen and Phosphorus for Industrial Wastewater ( DB 33/887 — 2013 ). The new
technologies and equipment applied in this process, such as point-to-point hydrolysis water distribution,
biological nitrogen removal and magnetic suspension fan, have great application value.
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Tab.1 Design influent and effluent quality
WiH pH {i COD/,I BODS{I SS/ | NH; - ltl/ TP/ L TN/,I
(mg-L7) (mg- L) (mg-L7) (mg-L7") (mg-L7) (mg-L™")
oAb B K 6~9 8 000 — — 1 500 — 2 000
LREEK 6~9 2 000 1 000 400 200 50 400
BEit K 6~9 500 300 350 35 8 70
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Fig. 1
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Flow chart of wastewater treatment process

A AR TR (RO =T B i i)
BRI B TR T5 YW e 2R BT 19— SOK R IR AL
Tt 38 2 O R B AT 7K 5 ZCHE A (RN K A A it o
B SR A 1, 1k — 2 AR B K B A SR A

- 101 -



7368 Fam

T OE % K H oK

www. cnww1985. com

$EE KT AR o TROK Zead — oK ff b A HL
PEA—G 0 1#, 47 Je K & Je kA —HAEY)
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Tab.2 Design parameters of main structures and equipment

WiH FEEISE FEEERS
. DK BWIE,Q =50 m*/h,H =150 kPa,N=4.0 kW ,4 4,2 F2 %
N 1 JE,R~F$28.0 mx8.0 mx7.5/=! OroN P ’ R ;
ki || B ) S O T Skt 4 £ 04 1 0 360 . n =730 /min, N =40 kW f
’ ' Gtk
. 15K A%, Q =50 m*/h,H =100 kPa,N=3.0 kW,2 &,1 il 1 %;
o 1R 4 16.0 m x 10.0 m x7. 5| DT K AR, o ’ . i
ik | T O QIKBEFEL2 4 1S F ey 520 mm,n =735 1/min N =5.5 KW,
’ a BB
. OiEKELIE, Q=50 m*/h,H=100 kPa,N=3 kW 4 &2 1 2 %
N 1 )8, R~/ 13.0 18.0 7.50=, ot N ’ R ;
g || T T OIS Om XT3l s L4 5 RS 7R 520 mam,n =735 +/min, N =5.5 kW, R
’ T BB
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DAk, 9180 mm x 80 mm,170 m*;
1R, RFH(14.0 mx7.0 m+6.7|(QBR 4.1 £,
— K fRER L Im x 7.0 m) x 11.3 m x 2 #%, HRT|®7i /K 2§ : #2 500 mm x 1 200 mm , NEEMAE,6 & ;
=23.5h OISV 5
ORWERZ1 &
R+#7.0mx7.0 mx11.3 m,2
— LR YU 1# R, A 0. 85 m’/(m® - [T YRIENA A IE A ,Q =100 m’/h, H =80 kPa,N=5.5 kW ,2 &5,1 1 %
h) 2R 2N R EE 1454
DAk, 9180 mm x 80 mm,1 120 m’;
gy 1, RF428.0 mx8.0 mx 11. 3|k 1.1 £,
AL m, Z5F AT 0. 661 keCOD/ (m’ |DIRS R FIF A4 %, 0 =100 m*/h,H =80 kPa,N =5.5 kW,2 &,1 il 1
AR Y HRT =18 14 b )
@l RS, 765 mm,2 220 m
s RtHR7.0mx7.0 mx11.3 m,2| ..

4] Y YT 9P A e — 3 - - AN
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—Eﬁﬂ;?ﬂf 25.0 mx3.0 m) x10.5 m, HRT = | Q0 4.1 £,
11.1 h @ REIFAAHEE,0 =100 m*/h,H=80 kPa,N=5.5 kW,2 &,1 fi1 %
1,433k, P8 25.0 mx7.0
THAEY mx10.5m+5.2 mx7.0 mx10. 5D Ak, #9180 mm x 80 mm,1 130 m’;
e E bt |m > 2, FRUGAGTH 0. 646 kgCOD/|Q)n] il LI 4%, #65 mm,2 540 m
(m*-d) ,HRT=18.6 h
e RTRHT7.0mx7.0 mx10.5 m,2| .
4] Y YTy 9P £ A T — 3 - - Fa
B v E&%Eﬁﬁﬁojﬁﬁmmkh)Eﬁ@mgﬁKALMMm/hHJOWLNJJkWﬂDJ%I%
o IR 14.0mx12.5mx10.0 m R
A £ NN 3
FEVBA ) W HRT =12.5 b A 10, 7180 mm x 80 mm,860 m
O A& R, SRR AR 10 om, BRUR Y SR R 1 B > 60%
oo (U, JRSE R 26,85 m x 10,95 m x |1 680 m’;
DAL 0 0 HRT=20.9 b O AR
@n i\ <, ¥65 mm,2 350 m
s RPN 14.0 mx 14.0 m x6.0 m, 1|OFEJRHL, K T HASAREHN,F14.0 m,N =0.75 kW;
=L i VSR AL, 0 = 100 m*/h, H =80 kPa,N=5.5 kW,2 & ,1 il 1 %
syt e . VSURIEFEEE Q0 =24.5 m*/h, G FEH 65 kPa, TAEE 7} 0.6 MPa,N=7.5
Y VR ke a2y 0 KA ) ) ’ )
RS TR 08 m x5 m,1 KW B % 720 o/min.2 & 1 1 4
megspy ()0 S M RIS e a0 260 m/h = 130 kP4 N =110 kW3 #5201 46
Hejik o1 1 i FlIH
T URALHE R 50 WAWRMERIENL 1 &, FHEARAE Rl 1 &

5
5.1

@

A %R BAEATHE L
KRR

KA JE B RSy 0 = A B 15 VR WAL Y
B AT = o BRI 67 ey
TSI B R FIELE R K, HE K 2
BT KB 1/3 5 TR SRK e It B0 4 5 8 3% 4
WA B LEAR TG VR, B R Rl 5 keSS/m’, K A%
MY h A B AT  0.5 ~ 1.0 kgCOD/(m’ - d),

7

BATH B,

77k COD ¥k JE 2 800 ~ 1 000 mg/L, 4| pH
46.5~8.0,

@ e o B, TG UL R A
Wik COD ¥R, 24iafT 2 JH LA L .COD ZBRA
iK% 20% B, FF e kK G0 o KA Itk 7 A
RUCH BT KB 172 3740 €W 7K COD
VFA S84 5, 24 R e R € 18 47 i Jr a4 i 2 K
VIR
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@ WfTE T B, MKk E] 3/4 it FEANBEARK , BifiF MLSS {HF 51, 2 i 4 =5 [l i be &2

MG, RATEE 2 ~3 JKg kK 07 ff B i 2R
Ho BEIKfEMADLAMEETE 1.2 ~1.5 kgCOD/
(m’ + d) 247, &K COD 24 1 000 ~2 000 mg/L,
COD LFRZAE|30% it .

256 NHJa, KRR 5 B, KA IE i
T, RAR 7K COD 7 1 000 ~ 1 500 mg/L,
5.2 HEmENBAIEIR

2 fi A A b R 2 R A B K 5 B A=
RT5 9 V5 R R 3 ~ 5 kgSS/m’

L ALt P MLSS >2 000 mg/L i}, TF46 1]
TRER/ W | L ISl S Ul S W o 3) N L

WA . Fzfl A T 20RO T4 T i 7%
fif 28, 3 3 T KA R M5 DO Ry 2 ~4 mg/L,
Bl [0 3 F AN BT S i, MLSS B+, 29 3 DA R
YRI5 PRI A /2 BE5K, SV, g 20% ~50% , MLSS
M2 ~5g/L,
5.3 KIEHE

YR TRT 2015 4E2 A8, & 6 AR
PIET, A IAORERE . 2018 4E 6 F—11 11
i KK BT AS AL WL ER 3, K COD £2E 7E 300
mg/L LA'F, K @ AR ETE 10 mg/L LLR I8 T %
T KK

®3 PREKIEITRAEHEE

Tab.3  Monthly average data of extended wastewater treatment station

CoD/ A/ TN/ TP/
i H
" H PHE | gty | (mgeL) | (mgeL) | (mgeL)
Pk 9.0 5 650 225 347 2
2018 4F 6

F6A ok 7.7 198 2.6 66.7 3.3
o 9.2 5 836 216 336 32

2018 4E 7 H S
ok 8.3 21 4.4 65.3 4.1
JE 9.0 5368 230 342 18

2018 4E 8 S
HK 7.6 204 0.3 62.2 3.2
JE 8.8 5380 265 412 42

2018 4£ 9 S
ik 7.8 292 0.6 59.8 6.1
HE 9.3 5450 257 390 40

2018 4£ 10 A K
ik 7.7 291 5.6 67.4 2.1
Pk 9.1 5550 208 350 15

2018 4 11

FULA ok 7.4 91 0.5 57.9 1.3
wit K 6~9 500 35 70 8

6 ZFHEARIIFHT
PR K AL BN 3 200 m*/d, B BT 2
3 000 J17C, HAAL A Jy 4.34 Jo/m’ 3K 4.,
F4 IREBETEAMGEHE

Tab.4  Estimation of operation cost

gH | W wf e
B [2.31 kW - h/m’ | 0.8 JC/(kW - h) 1.85
AT B4 N 5 /(N a) 0.19
W | 0.35 kg/m’ 1.4 5/kg 0.5
PAC 0.2 kg/m’ 3 Ji/kg 0.6
PAM | 0.01 kg/m’ 20 J0/kg 0.2
B | 0.02 kg/m’ 50 50/kg 1.0
i AREFETG IR AL B 2R R G K AN
7 %%

B 8 v 1 4 259k COD ¥ g

.
=
=]

VR R

1 A I K R TS Y S R i
HRAy IS B 43 Ak A S SR 2 9 A/0 + A
WINPT A5 70 i 1 2 o R 7 ) % 4
b TR LA B AR BT &, ey d e Rk b
G COD b PR f 4l i 1 — £ , Z AL B0 for £
BT 50% , KK BRI CT5 K 255 HERObR #E ) (GB
8978—1996) 11 = Zebrife, Hoh B B ik 25
IKHE AR T /K TE K SFidRifE) (CJ 343—2010) (1) B
Fobrif , B RE 2N Tl Al R K & 5 Y ) 422
HeBR (6 ) (DB 33/887—2013) B3R, 7EF#IKis 17
ICAS TR 3R BB o RGEALFRRE ), AR )
N BE

Sk
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