ORGANICS REMOVAL AND MINIMIZATION OF
DEGRADATION PRODUCTS DURING TREATMENT
OF PHARMACEUTICAL WASTEWATER
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FOCUSING THE PROBLEM

« The removal of residual pharmaceutical compounds from

Industrial pharmaceutical wastewater is very challenging due to:

— Presence of non-biodegradable solvents and synthesis
Intermediate;

— The simultaneous presence of high fraction of easily
biodegradable carbon and lower amounts of recalcitrant
organics;

— A high saline content.
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. (high operational costs).

Q Biotreat. AOP

. (the investigated
approach that was employed for two different pharmaceutical
wastewaters within the project).

A Membrane BioReactor (MBR) was used with both O; or UV/H,0O, step;
Organics and by-products were identified by LC/MS and LC/MS-MS.
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Composition of pharmaceutical wastewater

Parameter Unit Amount

O OH
pH 4
Conductivity mS cm't | : | o)
DOC mg L1 775 N N
COD mg L+ 2660 k
NH,* mg, L <0.1 5 A :
mg L 1900 !Iamd

Acetate F g

Nalidixic acid 45




1° phase: MBR alone

Parameter Unit Amount

MBR reactor L §)

PH@E??E%SXTQ%AL PERMEATE Feed flow rate Q L d+ 1.6
Hydraulic Retention Time d 3.75

Sludge Residence Time d 30

3Q Volumetric Loading Rate  gcop Lyeaet™ 07 1.3

Membrane flux L m?2ht 57

2° phase: MBR/AOP Relaxation cycle 15 min every 3 h

Ozone dosed

mg Lt 103
0.22

Ozone dosed
PHARMACEUTICAL

WASTEWATER
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Nalidixic acid concentration in the effluent, % of removal
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Characterization of nalidixic

SelulfeCuls MW | ret. time (min)
number
1,4 152 14,19
2 108 15
3,6 206 15,22
5, 17 208 19,53
7,12 136 26,41
8, 10, 39 190 2.9,36,81
9 166 3.1
11 157 3.9
13 224 4.1
14 180 4.5
15, 42 188 4.6, 8.5

53,5.8
59,79
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M ozone
B UV/H202
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Nalidixic acid rea

wastewater: 55 by-products identified

compound number MW | ret. time (min)
1 116 1.0
2,5 180 1.0,1.7
3, 16, 37 194 14,3.3,6.9
4 200 15
6, 8 254 1.7,1.9
7,19, 29 184 19,3959
9,17 210 22,36
10, 31, 50 208 2.6,6.2,7.9
11, 21, 33 224 2.6,4.4,6.3
12 196 2.9
13 268 2.9
14, 22, 27, 34 238 |3.0,4.9,5.4,6.3
15 188 3.3
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M ozone
B UV/H202
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Conclusions

* gross-parameters (COD, CST, nitrification, etc.). The efficiency
of MBR was not affected by the integration with AOP (for both
O, or UV/H,0,);

e organics removal. Performance of the sequential MBR/AOP
system was comparable or even better than the integrated
one. Just for few compounds the efficiency of MBR treatment
|mprovea'b_§/L|ntegrat|on with AOP (O3 or UV/H,0,);

P

oroduc ove
\OF em was
N with Oy

mpo%ds,ﬂ'ne mteg(at

tive th eque




