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The impact of low concentration pharmaceutical wastewater shock on
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Abstract: The impact of low concentration pharmaceutical wastewater shock on the sludge activity, effluent quality
and removal effect of the AAO process in a municipal wastewater plant was investigated , based on the analysis of in-
fluent quality and molecular weight distribution of organic matter, and the effect of control measures was evaluated.
The results showed that the low concentration pharmaceutical wastewater contained aromatic hydrocarbons, long-
chain alkanes and amide macromolecular organic pollutants, with B/C of 0.13 and B/N of 1.07, which were poorly
biochemical, difficult to degrade and biotoxic. The impact of low concentration pharmaceutical wastewater led to
the aging of activated sludge performance, and the sludge performance and effluent quality deteriorated signifi-
cantly around 7 d. The COD removal rate decreased from 79.10% to 46.66% , while the ammonia nitrogen and total
nitrogen removal rates did not change much. The general process control measures had poor effect on COD removal
in the short term, but were more effective on ammonia nitrogen and total nitrogen removal. Emergency dosing of acti-
vated carbon and Fenton process were more effective for stabilising COD removal. The results of the study can pro-
vide some basis for the development of corresponding process regulation measures in response to the impact of low
concentration pharmaceutical wastewater.
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Table 1  Design water quality of WWTP

JH COD  BOD, #HHA TN TP SS

Bt kK 400 180 40 50 5 200
BB B K 85 10 2(3.5) 15 1.5 30
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Table 2 Composition and characteristics of influent in wastewater plant
mH Jit/(x10'm*-d”")  COD/(mg-L™')  BODJ/(mg-L™') &% /(mg-L")  TN/(mg-L™") TP/(mg-L™")  SS/(mg-L™")
BB B 6.2+0.3 392.5+37.7 120.0 11.3+1.4 16.5+5.4 1.4+0.3 85.8
BB B 4.4+0.6 252.5+70.5 333 17.0£6.0 31.2+10.5 1.6+0.3 65.0
9= 6.3+0.6 390.3+60.3 103.0 16.1£3.5 24.1+£7.0 1.7+0.2 99.5
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Fig. 2 Molecular weight distribution of influent organic matter

from wastewater plants, stages I and II
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Table 3 Pollutant characteristics of low concentration pharmaceutical wastewater
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Fig. 3 Changes in sludge concentration during impact of low
concentration pharmaceutical wastewater
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Fig.4 Changes in COD removal during impact of low concen-
tration pharmaceutical wastewater
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Fig. 5 Changes in ammonia nitrogen (a) and total nitrogen (b)
removal rates during impact of low concentration
pharmaceutical wastewater
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