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Distribution and transformation regularity of pharmaceutical
pollutants in a Xi’an sewage treatment works
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(School of Environmental and Municipal Engineering » Xi’an University of Architecture
and Technology . Xi’an 710055, Shaanxi, China)

Abstract: Based on stationing monitoring and sampling analysis for a Xi’ an sewage treatment works
operating with A?/QO process and medium loading process, the distribution and transformation regularity of
pharmaceutical pollutants were studied. The results showed that there were six typical pharmaceuticals,
Phenacetin, Gemfibrozil, Caffeine, Aminopyrine, Clofibrate acid and Diclofenac acids in flooding water at
the concentrations of 14. 98 yg+« L', 0. 64 pg+ L ', 1936 pg+ L ', 2 15 gL', 0. 95 pg+ L ! and
L 35 pg *» L ! respectively. And it was found that in both processes the removal efficiencies of Diclofenac
acid and Gemfibrozil were about 80%, and over 94% another four pollutants could be removed. The
removal efficiency for Clofibrate acid and Aminopyrine is higher in A?/O aeration process than in medium
load one. Phenacetin and Gemfibrozil can not be significantly removed by primary treatment, but six

typical pharmaceuticals can be obviously adsorbed by sludge for both A?/O and medium load processes,
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especially for Caffeine, the concentrations in sludge was 1 42 ug « g ' for A*/O process, and 1. 24 g+ g ' for

medium load process. The sludge adsorption capacity in A*/QO process was 2—4 times of that in medium

load process.

Key words: pharmaceutical pollutants; wastewater treatment plant; occurrence; transfer-transformation
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Fig 1 Sampling sites on WWTPs of Xi’an city location
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Table 1  Molecular structure and scanning characteristics of pharmaceutical pollutants
Item CA PNT CAF GFZ PMD DCF
0 9 itk ”‘(‘EN__(‘“‘ OH
chemical /\i e Hj‘\ Tﬁ) ( o\lf\Io / N\’/:f\;\“ " ('J’Jj\ : Cl
structure ca@—o OH 07 NN B e N L, r D
HN\r_() (l_H.‘ \/J e
full scan ions 128 169 228 108 137 179 67 109 194 83 122 143 56 97 231 214 242 309
SIM ions 128 108 194 143 231 214
retention time 5.92 11. 10 14. 52 14. 66 17. 67 27. 4

min
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2
Table 2 Recovery and relative standard deviation of pharmaceuticals (n=3)
. 100 pg =« L1 300 pg+ L1 500 pg+ L1 Relative standard deviation
Pharmaceuticals ) Average recovery/ %
recovery/ % recovery/ % recovery/ % (RSD)/ %

CA 71 91 96 86 15. 4

PNT 82 99 82 87. 7 11 2

CAF 82 88 115 95 18 5

GFZ 78 65 77 73. 3 9. 87

PMD 67 80 73 73. 3 8 9

DCF 65 82 108 85 18 0

3
Table 3 Concentration determination of pharmaceuticals in different treatment units
A B C D E F G H 1 J K L M
Pharmaceuticals
Jug L™ /ugeL™' /ug L™ /ug*L™ ! /gL' /uge L™ /ugeL7! /ugeL7! /ugeg ! /pgeL7 /ug L7 /pg LT Jpugeg!

PNT 14. 98 19. 92 11 23 14. 95 14. 86 18 84 0. 38 0. 34 0. 49 16. 16 0. 37 0. 2 0. 2
GFZ 0. 64 1. 20 1. 00 1 57 0. 77 0. 91 0. 59 0. 13 0. 14 0. 98 0. 65 01 0. 06
CAF 19. 36 25. 36 13. 26 14, 24 12. 89 14. 12 0. 61 0. 54 1 42 13. 89 0. 46 0. 46 1. 24
PMD 2. 15 1L 99 1L 71 1. 83 1. 46 1. 46 0. 20 0. 10 0. 46 1L 55 0. 79 0. 02 ND
DCF 0. 95 0. 67 0. 71 0.7 0. 73 0. 82 0. 17 0. 17 0. 38 0. 73 0. 2 0. 16 0. 09
CA 1. 35 1. 63 1. 50 2. 00 1L 21 1 22 0. 08 0. 08 0. 43 1. 38 1. 10 0. 06 0. 17

Note;: ND=not detected. Sampling sites A—M could be seen in Fig 1.
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Fig. 5 Removal distribution of pharmaceuticals in medium

load process water phase
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