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Abstract;  The wastewater of a pharmaceutical company in Jiangxi Province was collected
separately as high concentration production wastewater and domestic wastewater. The high concentration
organic wastewater was pretreated with MAP — Fe/C-Fenton oxidation process and then mixed with
domestic wastewater into the biological treatment section. The combined process of A’/O — BAF was
adopted in the biological treatment section. The operation results showed that the process had good
treatment effect for high-ammonia nitrogen pharmaceutical wastewater. The final effluent concentrations of
COD and NH; = N were 103.5 mg/L and 22.5 mg/L., with the removal rates of 95.2% and 91. 6%
respectively. All the effluent indicators could meet the requirements specified in the Discharge Standards
of Water Pollutants for Pharmaceutical Indusiry Chemical Synthesis Products Category ( GB 21904 —

2008 ). The system had the advantages such as stable operation and treatment, strong impact load
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resistance, good treatment effect and low treatment cost.
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VLG RGN 2G ) T I %, T T — B R K Ab
Wit , Ak 35 K 5Tk B Ak 27 A B R 25 Tolk K
15 Y HEORE) (GB 21904—2008 ) 3% 2 BRAE 12
Ko FET AT A A RL T2 E KK B
B, PR R 5 2 4 (MAP) - BRBRIFH - A*/0 41
B LXK AT UR BE AL B, ARAIE K OK BT iR AR 5
BT HEAZ KR
1 BAKKREK=Z

) TE DAL T A A 77 3k A 28 v a) A 3 7
oA T R B AR P R K SIS T K K B R
200 m’/d, e BE AR PR R K BRI T4
W R UE K RN A8 v K S5 -3 7 A 1 2
120 m’/d,COD >5 000 mg/L, &4 A/ 2k M) 5 i
Y, B/CERA 0.24, Al A b P4 25, NH, - N ¥
JEE2R 420 mg/L; 53 T A= 176 R 26 0] b 177 96 KO 4R
TG K EOR R, S 7 A 2 80 m/d, K
25 KA B B TR KoK BT ILER 1,

F1 KRAKKBRREHARRAE
Tab.1 Wastewater quality and discharge standard
COD/ NH, - N/
I H
J\ E p {E (mg'L_') (mg-L_l)
FIMREEAE K | 5.4 5 460 420
AT 5K 8~9 250 ~ 280 50
HECb i 6~9 120 25
2 TEBIHAREZHAY
2.1 IZmiE

PROKALPET 20 AE WLIEL 1o K e e JE A 7 K
S AE TR AR o Rk BEAE PR IR K 2 AR i
AT 8 5 Y R A b N K B, PR

high concentration ammonia nitrogen wastewater ;

MAP;

advanced oxidation

FH28 MAP [z )7 3t P ik 38 3 I 28 RUHR BE , 28 ok 25 it
AL TR R A DL, B K AT
FEARHE  SRJEHE NS TRT M, A 0 V5 K 245 Ml
B PR T T AZE SR M, e s AR i ol
TN RS> BCh 10% 1) NaOH 12 9, 15 Wi R 7K
RAEH pH (R E 8 &4, RIGTEE HIERT
MUK ATRSEDTVE M, 76 DR AR SR S R A A R B s
M AT IR I AR , 5/ T A DL A5 3 76 43 ke
i, HAL T X COD [ L RBOR, I TS A1k
TN NHy = N R fsicor ™7 o R Auab 3 K
AT UUHHEA UK 43 B, 10 R R AR SR Uk
(BAF) 47 f5 2 Ab B, LA A3t 7K 45 350 48 b7 35 3]
A2z A 28 i 24 Tk /K 5 Y 9 HE bR #E) (GB
21904—2008 ) % 2 FRAE A TR . YLt IR BEVLE
LA R T B R M 4, T2 R TR BB AL
IR B KR P2 ey T
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TR ==t [ T E T g
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b R e im s kA
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Fig. 1  Flow chart of wastewater treatment process
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Tab.2 Main structures and design parameters

mp P R B 5% ik
iﬂiw 1| 10 x5 x3.5 |4 B 1 MU eHE K= 2 (1AL %&),0=25 R IR LS
nr m*/h,H =100 kPa,N =2.2 kW
MAP SR 1| 4x3x4 E@é%ﬁﬁ%?ﬂﬁ“m”WEﬁﬁmlﬁﬁ%g%zﬁmH Sebiy b AIRA 1
N HRT=4.5 h; % W'R‘ 48 m3; Ea 1 A; e 1 H - N1 \ 4
T el T e e o it

. 80 .



#3545 %184

b E %k ok

www. cnww1985. com

4E 3R 2 ( Continued )

mp PR B S i
HRT =6 h; 4B LIAEBHEILL AR E 2 B A
BRI 1| 6x3x4 by jﬁ@?ﬁ?jso? 60 s ELBEFEBL L & INETEH 2 5500 1 seimmn by sty
ZRE LA 1max35§”=”hﬁﬁ$WﬁZMm%MW%ﬁlﬁmﬂa@ﬁﬂml SR N
HRT =6 h; F 87BN 120 m?  fin 2% & 2 £ (PAC F1 PAM £t
REEUCHENM | 1 | Sx6x4.5 PER—E);B/KIMERG2 (11 %) ,N=1.5 kW, &it&im  Fib EUHiR
FAFH 0.6 m*/(m® - h)
SN HRT =8 h; AR 110 m’ ;B4 DO FELRAL 1T &, 456 DO <| 1
KR 00 e i e b LA
o HRT =16 h; FRU R, 250 m*; il s DO FELRAX 1 &, F5iH DO Ky o,
B |1 O 05 005w/ WEEKHERE2 £ ) NELS Ky | SIS
HRT =32 h; 72075 BUk 420 m* ; ie s DO AELRAX 1 65,451 DO 2y
P 2 ~4 mg/Ly NEEXBR SR, RN 2 GPRIHLCTHL#),0=] =
JERAL | L 10X XA in P = 0. 058 MPa.N =20 kW; BB A 2 4 (1 1] e TR
#),0=8 m’/h,H=0.12 MPa,N=1.5 kW
NN HRT =12 hy A7l 84 m* ;1 25 PVC MO WA 1 675, " "
Ut | 1| 6x4x4 S PR S T 0.6 m/ (- ) b b AR S5
BAF 1 6x6x3 |HRT =6 h; A& BN 90 m* ; BRI} 15 m* s BRHL2 £ it T U A5
USRI HRT =15 h; 1508 W45 5 & /K 30 98% , 15 R IR EL N 30 m™ 5 ) B - S b
HieHk g | 1 5x5x4.5 B B4 1.8 ke (n - b) 4t AR SE Ry

3 RARIBAT

3.1 A
3.1.1 MAP g LB

AL = VR AR 2K pH R Y Tt A MAP
AbFEEATTHL I IR, A MAP AL 2= 000 B 0 A
AR S BRER ZEVR T T AT = 20 10% 11
NaOH ¥ B0 7K pH B RITE 9 ~ 10, MAP )
I o B b, & U R MgCl, - 6H,0 A
Na,HPO, - 12H,0 it DA K O 3E S g B[], )
KT AE A, G /N B MgCl, - 6H,0 Rl
Na,HPO, - 12H,0 [ B ] 3] F i &, 24 pH (BN
9.5 EAMIn(Mg) : n(N) : n(P)H1.2:1.0:1.2
B, R RBRAUR R 78 SR T, AR K
AR A LA 2 R0 B, B H R — 0, AR
SEATIEY S G S A A RS e G — S s Ab 3
214 40b B KRR 2 B R R B B R, B AR
3.1.2 4k - JFiAbHE T 2B

B YA FE T R ST AL 3 A T b Y
P KT A Bk S 3 J , #m H, S0, 1
pH {2 2 ~ 3, i hig FEHLS , FE4Rn— e ic L 22 11y
ALY ARG PES o BT SR A H fe O S0
Fil:pH {4 2 ~3. 5, BkER45% 4 300 ~ 350 mg/L,

JNES[E] 2R 90 ~ 120 min, SERRIETT , K48 P K 52
IS I8 PR 2 T P AR RN PR e Ry B P B, 7
SR B TS K pH AR 2 3 ~ 4, FEAAR
PR 4 R XA 7K o AR B i 0 5 PR 3R 52 3 4 A
Fenton [ W 25 W0 S50 L S i 4544 :pH {E R 2.3 ~
3.5;FeS0O, - TH,0 4R 5 ~6 g/L;30% H,0,
BN 11 ~ 12 mL/L; W B[] 2h 25 min, FRAR
I SR 2 7K i e e PR 24 0] 0 S o S B
b2 B K B/CH =0.45, HHM & NG
Sl AR A A BRAR 3 R AR PE
3.1.3 A0 T 2Bk

DRA LD S5 K AL 3 — i s RIS 76 15
t, PRUEMLN MLSS 2970y 2 ~3 o/, )5 %5 141, 44516l
N DO <0.2 mg/L, FERREMLIC 0. 5 m Abis B AL
ey de , B T5 U8 S5 15K R ik i AR, wT B 1k 75 Vet
TEo BT EERSTR R E N 2.5 ~3.5 /L, X E
TR KA R , 2 T 338 o ke 4 3, v 908 7K 422 S 2503 R 4
BRI PE o A H vE JB RCRIOR 4 A K s
A IRGE I 5 [ 3 1) ke 4Rt T B, JHE [0 9 bl A o A
200% HASAS AR B LBR . GFE N5 Al
WSS 80 AR, R I5 IR )G , i sh & ok UL A dng 4
PLIE L o) B, {153 47 4t DO KT 2 mg/L,
TE KK R4 B A& otz i i, T B Bl
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— KA1 10% B2 m A FROK &, B3 I8 3 52
B 67 fuf L KK SRR A2 , BRI S 5E B
3.1.4 BAF

K A SRR PR UE /KR R 15 ~35 °C,pH {H
Hipk . 2005 10% it 23 075 T 3 A L, I )R 2R K
W, T3 P A 173 St 2 14 K T B koK, DA RE
5 R T . Ja s XML g, Ff DO Fs il 7E 2 ~3
mg/ L, [F1] [ [ 5 B (B A — YK COD i, 24 COD {4
KB 1 50% B, 15 17] BAF 3% A £ K Ab 9 5
50% (R RFL( 254 100 m*) A kA 98 R
— B )5, R TE SR KRR, K R A Ak
R 25% s RHIE BAF HKOK Fifa e , 4 BHis 1T
24 h J5 , i EA ALY 10% $E i pE K 8, J Rk
SR RACHK B, FEHE R (8] 08 b AS 2R 4T s vh ik
DA - GRS mR o P58 B Tt R A K —
JERE RPN AR R FEEAE A, ] IE R IE 1T
3.1.5  HE{RHU AL PR

SR AL PR R L 3,

£3 ITHHAEHE

Tab.3 Removal effect of pollutants by process

D A A

BE P i L
MAP |9~10 5200 — 420 65
Hfie — 252 ~3 5200 64 140 —
A*/0  [7~9 1 100 80 90 60
BAF 7~9 160 30 35 35

3.2 ELBRIEITRIR

Zead it 3 4~ H BERS  7E LA SERR K Stk K H
R BB T IO T , X454k BB ST HE | KK R AT T
AW H

@D MAP HijEE:

MAP W #fa s 17 5 , X NHy — N (1) L BR&k

ool A = kR ok o
z 150
100} 1
50 50

0 5 10 15 20 25 30 35 40 45 50 55 60
t/d

2 MAP jtixf NH; - N By EBRRR

Fig.2  Effect of MAP process on NH; — N removal

#E7K NH, — N #9{H 258 420 mg/L, K B2y
H135.3 mg/L, F-H L BRFAT K 68.8% , HARJFK
di NH, — N 3 4% K (395. 8 ~431. 6 mg/L) , {H
MAP T 2%} NH, - N (1) R BRSCRA RS, ARUE T
H7K NH, - N 3 JF <140 mg/L,

Q@ PRIFm T

BRI T 2% COD /) L BRACR WKL 3,

65 1
= 3000 ok = KBRS ok 4“
S 2500 60
2000
1 500f »
1000 50

0 5 10 15 20 25 30 35 40 45 50 55 60
t/d

B3 #mFimARgx COD BERME
Fig.3 Effect of Fe/C-Fenton system on COD removal

#E7K COD ¥J{i 2l 5 486 mg/L, /K B {H
1 760 mg/L, 538K 67.29% . pH K I 504 v] 240
Z LB K B/CAEAMET 0. 52, 3 F Bl 75 i
T2 AT B R K HP MR A AT LA 1) Ak 228 ) 25
14, N5 et A A B R A S O

@ A0 RG

A*/0 T4 COD Hy BRI 4,

1000 190
. 800 185
9 I
o 600 o
z 80 &
S s} wik e EBE ook i
S 175

200

0 5 1|0 1‘5 2|0 2|5 3‘(/)13|5 4IO 4‘5 Sb 5|5 6|0 70
t/c
E4 A/0 TExCOD HEBRME

Fig.4 Effect of A>/0 system on COD removal
FH L 4 AT 3 gk 25 i T 2 T Ak B Y e vk
JEE ARG AT K BORA E , ik COD YK
916.3 mg/L, kb Bl 5 Hi7K COD #4118 K 158. 5 mg/L,
A*/0 ZGE%F COD R AT 80% , EhNEW T

BRI P A B AT A R e P K A R AR A
A*/0 ZG%F NHy - N 5 5 BRECR WK 5. oF
7K NH, — N ¥J{i 7 82.3 mg/L, Hi 7Kk NH, — N #5{E K
38.5 mg/L, 3 2%k 59. 73% ., HiX} NH, - N

>N
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LBRACR R d A P BB K BEREAR A A
AR IR T R A R -5 T 7K i v ARURTEE ] 348 5
TEEM P TR, e T AR RCR T,
L3 A 4 PR TR 5 R 1 1 R 4 e i BE (R
EEoh 200% ) , fai A5 [l 300960 AP 14 i 25 AT 2 R

JERR
Wﬁa%w
80 1 165
W-ﬁo =
60 | P

otk - EBRE ok P&

NH;=N/(mg-L™)

45
40

200 S IIO 1I5 2I0 2I5 3b 3I5 46 4I5 Sb 5I5 6I0
t/d
E5 A/0 Zgxt NH, - N LB
Fig.5 Effect of A>/O system on NH, — N removal
@ BAF
BAF X} COD #1 NH, — N {9 2 BR &5 70 1) WL &
6.7, #EK COD ¥{E M 152.5 mg/L, 7K COD H{H
$7103.5 mg/L, -3 COD L[58 K 32.9% . K
NH, - N ¥J{f J 38. 2 mg/L, {7k NH, - N #J{H K
22.5 mg/L, -3 NH, - N £[5% K 35.2% .,
oK = RERE H K

160 145
R I50F {40
; 140 | <
2130 f 1P
E &
= 120 30§
=]
< 110+

2

100 >

ol Ly
0 5 10 15 20 25 30 35 40 45 50 55 60
i/d
6 BAF 34 COD pyEBRER
Fig.6  Effect of BAF system on COD removal
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B 7 BAFXF NH, - N fyEBRR
Fig.7  Effect of BAF system on NH; — N removal
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BIKT 2R EEFTHINEL BANREMW
COD “F-HIVREE H3 284 mg/L Hil shi K HIE &5
BRERIS L A*/0 T4 Ab B, COD 5 i £E 103. 5
mg/L Zi 47, BAK R G %t COD EBRFE N 95.2% , UE
WIZEA A T Ao 7 8 153 , % COD 2Bk
HOR RLAF . #E7K NHy - N SF-R9 EShy 283 me/L, i
JK NH, = N 349 B 22,5 mg/L, Hiak R B
A5 91.6% , W] MAP - A*/0 BRI A T2 A
R AR R R /KO- 5 TRl it 30 5 i B S A AL, 5 1
A R PR [ 9 2 G Ao, 1 A IR R P A A
RN RN . ZZAE T LR G KSR
ALk A 2E A R 25 Tk /K 35 G W0 HE bR )
(GB 21904—2008 ) 3£ 2 FR{E ZR

F4 AETERTRONERRE

Tab.4 Removal effect of pollutants by combined process

i H LIS H7K
COD/(mg - L") 3150~3480 | 96.7 ~108.6
NH, -N/(mg - L™") | 2437 ~286.5 | 20.5~23.8
SS/(mg- L") 940 ~ 1 210 51 ~63
pH {8 5.4 6~9

4 ZEHHr

I H b B E TR, WAL B OK Bl 200
m’/d, A Ry 240 J5 o0, Ho B R 2
125.5 J5o0, H 33 F - 84.5 J5 oG, HoAth 9% 1k 30
Jiote JEIRALFRRA 825550 8¢k 2. 35 J0/m’;
TAEN G il 2 N, F3H A T8k 2 500 oo/ A,
AT #40.83 Jo/m’ s /KL R 1.3 Jo/m’, {58 ik
BN 1.35 0/m’ . BT AHA N 5.83 Ji/m’
5 b

EFXHT PRI 25T 200 m*/d AL =LA K, R
FH MAP — iyl — A>/0 44 T AT, &
BAAT R K ICZ MAP PUTE Amk i i 25 1 45,
EHAL I , 54 15 15 K 3 R IR EEDTIE fS ,
PEATA AR AR B, AT [ A1 2 K Ak B AR 32 47 3% o
AR T LR A FRCR AT, B SRt h
g e 77, 7K COD “F-¥9 B 2424 103. 5 mg/L,
NH, — NPk EEZ S 22,5 me/ L, 1 JE {12 G ik
2 25 Tl AKT5 Y I HEBCRR #E) (GB 21904—2008 )
2 BRAAAYESR AP ALY 5. 83 J6/m’

SE 3Lk
[L] fp @ A, JAS L. s e A SR KB S B A F
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