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Fig. 1 Schematic diagram of the PHA-A/O set-up
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Table 1 Characteristics of the influent
COD/ (1) TR SRR ERE  SEBERARR BT e/ EEHMR IR i
me -
. (mg-L") (mg-L") (mg L") (mg-L") (UVas)/(em™) P
261~985 15~53 0.4~12.1 0.9~6.5 372~1179 0.41~3.00 6.2~9.8
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Fig. 3 Time course of COD concentration in the
influent and effluent and COD removal efficiency
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Fig. 4 Variation of ammonium concentration in the
influent and effluent and ammonium removal efficiency
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Table 2 The characteristics of influent and effluent of PHA-A/O system

AR, MR
LS T ORI BBRERIE e Sormmbikny S R
~_ BODs/COD i WEE/ (TP)/ i i .
(UVasi)/(em™) (TN)/(mg-L™") B ) (mmol - L") (mg-L™") (mg-L™")
(mg-L™") (mg-L™")
Pk 2.08+0.73 0.28+0.09 50.1+11.0 3.842.2 3.5+1.9 2.41+0.96 761+164 0.07+0.05
IS H 7K 1.76+0.65 0.38+0.06 — — — 4.22+1.02 525+159 0.75+0.66
B TRIT YIS 0.88+0.29  0.10+0.10 21.3+2.3 16.4+11.8 0.5+0.5 — — —
PHA [ ORP H-320~-390 mV , {#-F- e R AR TS . HFE2 4000
AL, PHA Hi K VEA VB A 5 25 4 L 26 WK iR fL AR o it
W H7K A BODs/COD {E H i#E 7K 185 35% , 136 B ik oK firt i 3000
B T PR AT A b . BRRALTE DR R R A i g
BT (0 1 T 30 B, 8 K R e B ARG, B 5 vk 2
ij][]o 1500

I BB 90 . Ik 5 T i 0 05 '
TN 5 B . ek b & AT, PHA P9 RS U8 32 B4 TR 7R iR -
FIY0~1.5 mAb , 15 M BEE % 72 H43E 50 ¢/Lo #E1.5~3.0 m 00200 W“; 0w 70w

IUNNN N SRR IE/ (g LY

FIDCIR V5 YRR (R E 24 /Lo 7EHET 3.5 m BIX IR, 75 R
KR WA G KA K R B TS5 T8 6 B5  BkRRIRTSIRRER RS ES
BUT5 TR JZIEIK , 1.0 m XA P4 4 75 e e 5 I g o, 8 HH ik Fig. 5 Distribution of sludge concentration along the
VR T BE 5 A R AL TR K TR A L FE 3 B R X 4K 0~1.5 height of HA reactor before and after pulse
mo R HT 3.5 m KRG T5 Rk B VA B G, Bt is | 2.2 RUZSER R MR BEEMARAT
PRk A RURAE T PHA RTS8 At %3 MK R A BEAT O BE5 JRRE S 19 454 45

%3

ME M SRR EFE (97% OTUs BBk )

Table 3 Characteristics of community diversity based on diversity indices (OTUs
were defined at a 97% similarity level)

Tank

Reads OTU Ace Chao Coverage Shannon Simpson
PHA 22610 821 933 960 0.9931 5.23 0.0176
A 26717 854 982 999 0.9934 4.87 0.0245
(0] 31116 829 957 976 0.9925 4.73 0.0304
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Fig. 6 Relative abundance of bacterial community at
phylum levels (Only higher than 2% were shown)
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Fig. 7 Heat map of the dominant genera in three sludge samples
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Pilot—scale study on treatment of petrochemical wastewater by
hydrolysis—acidification with pulse water allocation and anoxic/oxic
processes and analysis of microbial community
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2. Beijing Municipal Commission of Urban Planning Tongzhou District Branch, Beijing 101101, China
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Technology, Tsinghua University, Beijing 100084, China

Abstract In the present study, a pilot—scale process of anaerobic hydrolysis—acidification with pulse water allocation (PHA) and anoxic/
oxic (A/O) reactors was developed to treat actual petrochemical wastewater. The effective volume of PHA and A/O reactor was 2.6 m’ and
3.9 m3, respectively. The impulse frequency of the pulse tank was 10 times per hour. The sludge retention time of A/O reactor maintained
at 25 d. The sludge from the settling tank was recycled into the anoxic tank with a recirculation ratio of 100 %. The temperatures of the
system ranged 15~32°C. The results during nearly 7-months operation showed that the removal efficiency of COD and ammonium remained
stable although the influent COD and ammonium fluctuated. At the influent COD concentration of (458 + 107) mg- L', the COD removal
efficiency reached 80% on average, in which the PHA reactor contributed around 29% COD removal. The average ammonium removal was
86% at the influent ammonium concentration of (35.9 +11.3) mg+L™". The removal efficiency of UV.s and TN was around 58%. The TP
removal could reach 86% . The PHA reactor exhibited good mixing of wastewater and sludge and a higher efficiency of acidogenic
fermentation. The VFA levels in the PHA effluent were higher nearly twice than that in the influent. The ratio of BODs/COD of PHA
effluent increased by 35% compared to that in influent, indicating that the biodegradability of the petrochemical wastewater was improved
by PHA treatment. Results of Ilumina Miseq pyrosequencing demonstrated that Proteobacteria and Bacteroidetes were highly enriched in the
system with abundance of more than 50% at the phylum levels. The predominant genera in PHA and A/O tanks were Anaerolineaceae and
Clostridiales, Flexibacter, Thiobacillus, Nitrosomonadaceae and Nitrospira, respectively. The complex petrochemical wastewater was
degraded efficiently owing to combined contribution of different bacteria in each tank. The above results demonstrate that the PHA-A/O
process is a promising technique to treat petrochemical wastewater and could be applied in the treatment of other industrial wastewater.

Keywords pulse water allocation; hydrolysis acidification; Tlumina Miseq sequencing; industrial wastewater; wastewater treatment
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