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Effect of Different Concentrations of PPCPs on Microbial Toxicity in Activated
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Abstract:  This paper carried out the destructive experiment of activated sludge system by
manually adding 4 typical pharmaceutical and personal care products (PPCPs), evaluated the toxicity
effects of the types and concentrations of PPCPs on sludge activity during biological denitrification,
compared the changes of the organic compounds degradation, nitrification and denitrification capabilities
of activated sludge systems under the stress of PPCPs, and analyzed the profiles of activity of electron
transport system (TTC-ETS), specific oxygen uptake rate (SOUR), ammonia uptake rate (AUR) and the
ratio of viable bacteria to dead bacteria (Ratioy), so as to characterize the sensitivity of PPCPs to produce
toxicity in activated sludge system and evaluate its feasibility as an evaluation index of toxicity effect. The
toxicity sequence of PPCPs determined by different methods was basically the same, and the inhibitory
effect of PPCPs on activated sludge system in descending order was trimethoprene (TMP),
sulfamethoxazole (SMX), diclofenac (DF) and ibuprofen (IBP). SOUR had the highest sensitivity to toxicity

and was the best index to characterize the inhibitory effect of PPCPs on the activity of sludge.
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Fig.1 Toxicity effect test device
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Fig.2 Effect of PPCPs concentration on the pollutant

removal rate of activated sludge system
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Fig.3 Effect of PPCPs concentration on TTC-ETS activity
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Fig.4 Effect of PPCPs concentration on SOUR

PPCPs % il A= H il Ak 40 & AUR 19 410 i) 46 F 4n
S i 7s o Bifi 3 87 PPCPs (9 38, 36 35 U8 1)
AUR 3 # I [, Hor TMP B2 #5009 [ e B fe K
M TMP PN 0. 1 mg/LI, AUR H1 28 4L
8.56 mgNH,'-N/(gTSS-h) T [ £ 4. 58 mgNH,"-N/
(gTSS+h) , N [ 0% & >~ 3. 98 mgNH, ~N/(gTSS-h) .
FEAR R AT 4544 AR [R) v B (0. 1 mg/L) T, B 3L
4 3 F PPCPs (SMX . IBP . DF) Ji5 , il fL. 4 i AUR £
T & iR BE 4> W) A 3.34. 1,42, 3.31 mgNH,'-N/
(gTSS-h) . SR bifi 5 ML PPCPs (19485 ik i 4k 22 412
% 1.5 mg/L, #HFEEAT 444, TMP . IBP . DF JZ i}
7 0) AUR B4 TR IR A . 17 SMX I #5 IU)2: Fifi
FRNH BRI, AUR SZH N R, i s nl s, 4
Tt LY PPCPs X A Ak 20 B AUR 300 1 75 F 0% S /0N it
¥4 TMP>SMX>DF>IBP, 5 SOUR A1 TTC-ETS 7% ¥
W5 BT 4 SR —30.

AUR/(mgNH,"-N-g"'TSS-h™")

0 02 04 06 08 10 12 14 16
PPCPs ¢ J#/(mg-1.7")
B 5 PPCPs Xt AUR B =0

Fig.5 Effect of PPCPs concentration on AUR
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Gutey | Wo I 5¢ G BE A LA BT A RN I R E H
FAL It R 2. H PPCPs XA 25 R G oA 7 3K 1)
I PR G TR S R T A L R A i R
BB R AR Y X M AR E A — R AR .
i 52k SOUR FEAFE PPCPs X V5 Jfe 16 1 5% 1) () 72 S b
K TTC-ETS 7 M R AF i 5 &7, T RB 2 i 1 0, Al
TTC I Y E AT W B - 32 50 H - (R 6 AN ]
O, I A: W S8 AR T IR 8 1 A i 2 WAL 7, LT 76 I
Wk 2207 T — A e B AL b i B AT ] — 2 22 3]
MR 23 X SOUR 7= AE 6l 4/ FH L BT LA SOUR 1R %%
S AN 5 77 TTC 45 5 4 PRI 4 $2 i r -,
NP BEE TTC 4220 HL - 5057 LA % BELIRT , I35
Je i TTC-ETS 1 PEIF AN 232 21407, PRk TTC-
ETS 1 P 32 5% e 1) R #5038 88 SOUR /IR . AUR Bk F
TS AL A0 B B9 TR R L 72 0. 1 ~1. 5 me/LVE BEJE A, 3t
A 2225 PPCPs Y& P15 U8 R 40 Hh il AL 40 Bl 1) B 152
M H 5 BRI LA 4 B 7 PPCPs H R AUR 26
TEPL A= F 25 PPCPs 1) R WU 3¢ 1BP 54 DF #6 & .
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PV e 5 VR F , AS [R5 25 BT i 42 (1) PPCPs 35 1
ML AR — 2, 3 R 4 Fp PPCPs X 1% M5 e R 40
HAI IR FH /NI 2 TMP>SMX>DF>IBP,

@ ARIEFECA RO B (EC,,) YR/ AS ] 3
PRI 2 J7 vk SR AT FE A AT AL, X T 4 F 8 7 PPCPs
(TMP. SMX . IBP.DF) , V5 Jl& SOUR Y ECy, 53 7l &
0.254.0.503.1. 131 #1 1. 007 mg/L, F 7 5 i e
JERAE PPCPs 4§75 Yo 6 M A Fe G B

@  FEMR B AT 2 AF Ak B (0. 1 mg/L)
T, 4 Fh i PPCPs H TMP F1 SMX 26 B (9 25 1311
HIVEFE HL BB 5, 4] TTC-ETS 3 ¥ .SOUR HI AUR
PFREESE M, 1 R 2 2 1BP F DF B b 3
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