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Application of Microelectrolysis and EGSB Process in Pharmaceutical

Wastewater Treatment System Reformation
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Abstract:  Aiming at the problem of increased wastewater quantity and greatly fluctuated water
quality caused by production scale and process adjustment of a pharmaceutical company, the enterprise’ s
waslewaler treatment project was upgraded and reformed. Based on the original water treatment process,
microelectrolysis and Fenton oxidation were added, the original flocculation tank was transformed into
alkali solution tank, and EGSB process was restarted and commissioned. Finally, the combined process
of microelectrolysis, Fenton oxidation, EGSB, secondary A/O and secondary contact oxidation was
applied to treat the pharmaceutical wastewater. The operation result showed that the process was resistant
to high acid, high salt and impact load, and the effluent concentrations of COD, TN, NH; = N and SS
were less than 100 mg/L, 35 mg/L, 15 mg/L and 60 mg/L, respectively, which met the first level
criteria of Integrated Wastewater Discharge Standard ( GB 8978 —1996).
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Tab.1 Wastewater quality and discharge standards
NH, - N/ p= -
% M COD/,] TP/,I 3 v pH fi SO; /_. Cl /71 SS/ |
(mg - L7) (mg+L7) | (mg-L7") (mg- L") (mg-L7") | (mg-L)

KA 10 000 ~20 000 1.2 150 ~200 1~2 3 000 ~4 000 | 7 000 ~8 000 200

HERAs 1 100 0.5 15 6~9 100 — 50
2 ITAEt 2.2 BT
21 BIEHH BERY LRI FE A T 25 |- —

Xt el i A2 AR B AT b, R B S A
H UK 7K COD A bR 40.3% , H 5 5,
IKBEASEEE , X0 J5 25 bl DX 35 7K AL B 36 Bl ™ = ot
HOE B A rp e U R BAAAE LR LA R (D
JA T BRI AR5 25 A it A 7 UL A
LA VRRE LR XE LS X 7K 57K 8 78 A %o A~ T
LR . Q% 25 B K R IR BK SR
DG FE TR BEDTTE I 5 25 AR A AR PGS 7K A 20K, ¢
KA NaOH X P27k pH A BEAT Y, S Bz 17
AT o QBRI AT R AR IR O o, XA
PSR , ELE AR 4, R AOK AR E , I L2
TEVEATIRBEDIVE IG B X R K AT HE AL A, 25 5
XA 7 A R R E RIS E ] . @R TR
A E EGSB BEKIY SO;™ ik, SEE R AN
Ao 5 T A B S EL X BB RN 8 400 St 4 i 2 A
OB R ER I I TR o5 416 32 S o, 7 P o T O 558 3
FRRH, AT 3 20 EGSB [ i & 9 COD [ BE 1 T
W, R BETE R AR IR A AR RE ST O 2
REFHF P K g SO5™ 380 P8t 5 K A R M i 1%
B2 , 3 BV Bt b)Y 28 s, HLS
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S FE A sl By (0 KL TAT, 3k B fige M (5 RO VR T, R
PRAK HR BRGS0 B RUBE i i 25 e AT, AR %K o
(AL e B K AT A A b . 2RI P’ i
ATFBERAC S 5 SRR N, Bk — 28 %] ROk H S
DEIREAT IR o 1A o0 Fi Al PR o MR, AT R R K
RS 5 AR RN, A2 i OH ™, 428 K
(1) pH fEL, /0I5 82 T 20 BB i, i REAF 20
Fe’ b0y Fe'* , H w8 J5 SR BEVUTE BOR , AR RE B
R N ERBREDR AR 4 . (2Rt S5O B 2R BRI, 1Y
M, I — R TS PR A . R ISR B i
DRGSR L, B AR L P9 B PAML A K, 18 pH
{EL, 25 BR Bl i B S A A 7 A 1 ] T AR oy I
R I S K O3 TB BTLVE , MM SOZ™
3 000 ~4 000 mg/L [% % 500 mg/L A4
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Fig. 1 Flow chart of wastewater treatment process after reconstruction
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N 15w’ [l A H,0, , 5 e s K g
Fe? " e A S5 AR A A A, 2 — 25 B A% K 9 COD,
P AT A

@  Hf

1, R E 1 &, pH FEL MY 1
£ B CUIIRAS Y, WERERT IS B S o 15 B B )
Jp 1 h A RAE N 15 m* iR 4.0 m x
1.9 mx2.4 m, SR H G0y ings a5y pH 5
8 ~ 10, FRE A ok SO;~ #8745 % 500 mg/L LLF,
7 L A 7 FE o BT A e I 7K TR A B, 5 e R
SRR PR

© A

1, 2 S P K o SOL ™ W Rt i, I KRR E
PIATTTE L P A 58 4 TR 1) 22 AR 0 O, 3t £ 170 3 il
il s R P AR A I IS . L 1 EX
VR L AURIR S5, INBER I RS . T ER
BRI 1.5 h, A3k 24 m I SOKE N 3 ~5
m’/h,

© KfEmAH

2 JA e FACBNREE K, NRERTB B . T
1R 14 h, WA A BN 105 m’, 575 T8
2 o MR F e A K SR 7 R A A R 3
ANTR] 45 DR AR AL 342 ) A 52 7 i ] A i ) PR A Ak 3
SRS B, RIE K K AR Al R B E T
VANV DL K R R Vs A AL, B dfE A e
i R I 0T 0 S Ak Ry B A W R A /N 43 T4 o )
SN NI &7 ORI RE X e S

@ EGSB i &5

1 b R 254 . BT oK 45 BRI ) K
41 h, PRIzt NG R [ 3 R A 270% , 323N
PEFR L Ry 300% , LA Bij 117K J57 58 98 4% A X IR 4
B AT i . B RSEA 76 m x16.5 m, ¥
kK SO2™ <500 mg/L,Cl~ <3 500 mg/L, fit [f]
WA 2 &, pH FELMEII 1 &

A0 [t

WG A/O W, RBLRIRE 2 &, %
A/O J Nt A T — G B Tt AN — G DR U, R FH
FRBIRSE R, Hp A BRI R S 5.5 mx5.2
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BR 5 3R 24 R K AL 2 R ik %35 % % 20 7

mx5.5 m, HEHOKHE NS5 m, TG BER N 143
m’, OB RSF A 16.5 mx5.2 mx5.5 m, 3%
IKIEHR 5 m, B RN 430 m* ,A/0 Bk 15
FEISFIE] A 40 b, B EE A 200%
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JE T TR BILIE EGSB #E KK kA 55
AR, FLBA B K BT s 3 i AR 15 e A 7
Ytk 2 EGSB iz TRUR A . i e Xt EGSB
TEHATRE A 3.

Hezs EGSB P A7 V5 Ug , A 1T e 7 i 46 1l
YRR AL BT 32 [0 R | T 275 U8 40 t(F /KRNy
90% ,VSS >60 g/L) JEATH B He Al . Jaial 19 |) 43 K
X EK Y VEA ALK SRS K& SO; - dffTds, It
H1 VFA {4 100 ~ 260 mg/L, ALK {1 500 ~
4 000 mg/L,COD/SO;™ > 10, J5 sh #1824 75
m®/d, 5 5 A 300% |, i#E7K L™k BE 24 1 200
mg/L,COD %)% 3 000 mg/L, SO;~ < 300 mg/L,
C:N:P=(300~500) :5: 124, WA R0 6
27y 1 kgCOD/ (kgMLSS - d) o R Fl ] 8kt K 75 5K
B 1 h EK—, KB 15 min/3R, 2k K 24
h, HEKSEERRIE 24 h J5 5 96 20 5 0 46 K,
TR )24 15 d 38 ek [0 300 6 A 75 A2 A ] v A<=
Bt RPN COD LBRFEEF] 60% ~T70% , H.
o — AL TG B L ST R T & 2 kgCOD/
(kgMLSS - d) , K i 2 48 25 3 200 m’/d, [9] 3
L2 M B AIG 2 270% , IF 4% C1 B 247 & 2 000
mg/L,1 h #FK—¥K, #5452 30 min, 3t 24 h 48225753
AR, fif COD KFRFRILE] 70% , Wil fabrta 5
T TR AP IR B AR TR, 55 i KA B
BT, R E i AT 2 JA U IR 5 Al o

FEIZAT I #E7K COD #5424 10 000 mg/T. 72
45,80; #5124 500 mg/L,Cl™ %y 3 000 mg/L, b T
M 0.28 m/h, 54 B H R 270% |, 7K T 98 AR s i
N EEPEY T R 9 K DT L A B L X 5207 25 3 o i
o IBATIN I SN #hs N 7P A 1 RS, 1 DR S g
BN IB1T .
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ZEOE TR T 2018 4F 9 A 5 HIHIAE A 52 L,
PEABATHBL . 1Xia 17 Tl i 7K A B T2 3k
I 2 AR 24 h i, Bdls o, %2 T 240
HORTEE , KRB Al B 1K 21 i X 75 7K Ak ) 3t
KESR . ZTAET 2019 48 3 H 12 HIBUA i i 56
Wi, KBS KR, pH AEA 7 ~ 9 R B (T5 KSR A HE
JEARHE) (GB 8978—1996) [ — AR, 45 13 4l
JITTE Bl DX 95 K AL B KK BTEESR o F43 s e di
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Tab.2 Treatment effect of major structures
COD/ | TN/ NH, N/ SS/ o
o H (mg + |(mg * 1 |(mg -
L) L) (mg-L7) L) 18
AR + 25 [PE/KI20 000] 800 200 200 I ~2
AL + K EER AL 7kI13 000| 750 140 60 6~8
EGSB JK4 k|13 000 700 140 60 6~8
Jra H7k| 2 000 | 650 140 60 6~8
2% A0 + —ZgiEsk| 2 000 | 650 140 60 6~8
W fim 81k + DLVE k| 100| 35 15 39 7~9
Hejlcbr e 100| — <15 <50 6 ~9

4 FHRZFHoH
P TR SRR hy 180.63 1T, Horp 3
Bt R 74.39 Fi T, WG 2N 86.51 1ot HR 7R
FH419.73 J35C, eERTfE S AT LR ane 3 B
#3 BUERIEIETEB L

Tab.3  Comparison of operating cost before and after
3

modification JC - m”
i H L %% 2Rk | NT%R B2
e 0.92 7.09 1.03 9.04
MeYE IS 0.75 5.39 1.03 7.17

Mk a4 T P 1,87 Jo/m’ X TR
2. EGSB /KK i 2, 30 A/0 T 25 B ik [a]
K, HRZER B, FEFER R . i,
Mo TR & T o AOK B, TR H KK
P
5 it
VLR + 25l 4A AL + K B2 fk + EGSB +
T A0 + A AR LA T i R R R
25K AL FR T AR AT e, e ) 1 Ak B A P K 1Y
AL A AP B BE R i, X A A 7 R o A
FH L B, 0 R B2 A RGeS A R S50 5 3l A %o
(TF4#% 103 W)
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