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Abstract: A pharmaceutical plant produces cephalosporin products and the discharged wastewater is characterized
by high COD, high residual organic matter and difficult biodegradation. The effects of three pretreatment methods,
ozonation, iron-carbon micro-electrolysis and Fenton oxidation, on the removal of COD, B/C and removal of or-
ganic matter from wastewater were investigated. The results showed that the COD removal rate by ozonation, iron-
carbon micro-electrolysis and Fenton oxidation were 51.97%, 33.61% and 30.18% , respectively, and B/C of waste-
water increased from 0.14 to 0.30, 0.28 and 0.24, respectively. Ozonation had the best effect on wastewater treat-
ment, followed by iron-carbon micro-electrolysis and Fenton oxidation. The pretreatment removed COD from waste-
water by reducing volatile organic compounds through aeration, and relatively less COD was removed by oxidation
or reduction of organic compounds. Cephalosporin pharmaceutical wastewater contains a variety of macromoleculars
with conjugated double bonds, carboxyl groups, carbonyl groups and lipid functional groups, while containing a
large number of humic acids, lignin sulfonic acid and its derivatives, the degree of humification is high. Aeration
had a good removal effect on volatile organic matter, but had no removal effect on other non-volatile macromol-
ecules and humus. Ozonation and iron-carbon micro-electrolysis have good degradation effect on macromolecular or-
ganic matter. Fenton oxidation had relatively poor removal effect on macromolecular organic matter, and had good
removal effect on small molecule organic matter. For humus removal, iron-carbon micro-electrolysis was superior to
ozonation, while Fenton oxidation was not as effective.
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(4) B AW BB & WAL 31 . LS LR UK 9 47 i
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Table 1  COD removal effect of different pretreatment methods

mH oK REAEMLE M F)S Fenton A L)5
COD/(mg-L™") 40183 19 300 26 678 28 057
LR % — 51.97 33.61 30.18
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Table 2 Comparison of B/C improvement effects

i H JEK REAEMASE KWL ME Fenton E LG
BOD,/(mg-L"") 5560 5790 7470 6733
B/C 0.14 0.30 0.28 0.24

PR 1 AT UL Dk 28 B S A Bk Ik R H iR AN
Fenton B 4L 5, COD £ R %45 5~ 51.97% .33.61% .

30.18% , 5L E A AL WAL BEXT COD Y 25 bk S o e, 48k
T Il L K 22, Fenton AL X COD Fy e fige 55 R e 2%
Fe2m  JFUK B B/C N 0.14, 2 B8 AL BRR 13 Fa ff
Hl Fenton %1t )5 , B/C 4371 24 0.30.,0.28 ,0.24 , & 1+t il
b3R5 T K B/C I I i o wd B 3 D Ak 5
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R fe 1 0 1T DA Y, 3R SR X Z R K A HLA Y 4R
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VLR B, /N 2=PY% CoD Ry 3 028.97
meg/L 119 3k 60 TR 2 P2 7K HE A7 R s Bl el i Ak B, R K 1R
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Fio TBHESCPY H Fenton % 1k 32 48 B COD 4 76 000
mg/L B il 25 & K, H,0, & il & 4 35 ¢/L.. FeSO,-
TH,O & hn it 4 17.5 ¢/L 4 $ 3 4 150 v/min ., pH
9 3.5 K W] A 1 h, COD 25 5 %8 38.3%, 5 A
I L5 IS M .
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Table 3  Effects of COD removal

i B JFK MRS IR G WA W i+ B AR R R B A Al ok A W K it + Fenton A fk
COD/(mg-L™") 40183 21 858 12585 16 021 17 419
F R % — 45.67 68.68 60.13 56.65

HH 2 3 A A, B SRR AT 5 K 9 COD
40 183 mg/L F& 1% & 21 858 mg/L, % & X ik F|
45.67% , A] U W S 5 XF T K o i A AL A AR B Y
FBRECR, B FHEUK RS AE RENAHLER X

S HLE R AR BAE R T S TR, S 8U%
7K COD A7 B f T % .

M 7K 28 B SO i B & T ik 35, COD A 1R
AR FE R B AT o I AR I + B 4 A A R AR B + K
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Table 4  Comparison of B/C improvement effects

A JEK Mg = M S+ S ARl BRSO + B T P B SR B+ Fenton S 1k
BODy/(mg-1.7") 5560 4317 4405 4806 4703
B/C 0.14 0.20 0.35 0.30 0.27

Tk G300 L, i R0 B S W + Fenton 2 AL AL P 5 , COD 43
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Fig. 1 UV spectra of samples after
different pretreatment methods
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Fig. 2 Variation of UV,, in different pretreatment processes
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Table 5 Changes of E,/E ¢ of samples after pretreatment

i H JFoK BERIKRI BRER L % Fenton Sk RAAAIL

E,, 1.76 1.98 1.35 1.29 1.22
iy 0.21 0.27 0.15 0.27 0.15
E,JE. 838 7.28 9.00 478 7.92

26 5 AT, JEIK B B, /Eo M 8.38 , 48 B SR i
J B 22 7.28, 106 H W A0 R I AR - b 2 B3 D K R Y
NG TN o BRI AR | Fenton | 5 480 S 1k b B
Jei IKBE Y ELo/Ee 53 518 9.00 . 4.78 . 7.92,, it WA 2k Ak
TP i X KPR (8 R 43 400 T A AR e 1 4 i R AR sk
B A LAY AR 43 F 8D 5 SRR AT
Jo i 35 R AT ML AT B 1) A BR AR L T Fenton
AL AL B E NG T A AL B 1 BRI . )
Rl A PR A B SRR X Ko T WL B
Oy f AL BOR |, Fenton 2840 JC W WA .
234 RETRAE 7 kAR A S0 kR R

oK B 4% 1Ak 3 JS K FE B Ey /B 1B 41 3R 6
fim

Fo6 TRIERKE L, /L, HELER

Table 6 Changes of E,/E, of samples after pretreatment

it H JFOK BRI BRBREOL A% Fenton AL RAA ML

Eyp 128 1385 1.099 0.981 0.648

Epo 0.18 0.19 0.08 0.12 0.06
Ey/Ey 656 7.29 13.74 8.18 10.8

26 6 T 1, JEUR K 1) EoplE o N 6.56 , 285 B,
W A B S T &R 7.29 , Uk B K Y JE A A0 R EE A A
R AV, B0 A IO XoF i 7K e 1 i B A — 8 S BR AR
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Fig. 3 Changes in 3D fluorescence spectra during combined
pretreatment
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