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Study on Antibiotic and Starch Mixed Wastewater Treatment by
Combined Two-phase Anaerobic, Aerobic and ANAMMOX Process
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Abstract ; A full-scale test was conducted with a process combining two-phase anaerobic, aerobic and ANAMMOX
to treat mixed wastewater from chlortetracycline and starch production. 272 days of continuous experimental result
demonstrated that the removal rate of COD,,, ammonia and total nitrogen (TN) of the combined process was 94% -
98% , 96.9% and 89.8% when the influent COD,, ammonia and TN were 4 000-16 000 mg/L, 100-800 mg/L
(average value 530 mg/L) and 200-1 000 mg/L( average value 624.4 mg/L) , respectively. The effluent average
COD,,, ammonia and TN concentration were 514, 15.6 and 59.2 mg/L, respectively. The combined process could
effectively reduce the organic load, the burden on the follow-depth treatment, and also the operating and investment
costs of conventional materialized denitrification by using biological treatment. The ammonia and TN of effluent
could meet the Discharge Standards of Water Pollutants for Pharmaceutical Industry Fermentation Products ( GB
21903-2008) .
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Fig.1 The process scheme chart of two-phase anaerobic,

aerobic and anaerobic ammonia oxidation
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Table 1 Major assembly equipment of the experiment

P2 BERSH HEMN

HAKE BT100 - 2J/YJ1515 1
MRS BT100 - 2J/YJ1515 2
EIRERR BT100 - 2J/Y]J1515 1
REBEAHAAR BT100 - 2J/YJ1515 1
REFEAERER BT100 - 2J/YJ1515 1
55 P=35 W,Q =40 ~70 L/min 1
Bk — 9

PO TRE LZB - 10WB;Q =5 ~45 L/min —

D BIBE PR D40 -2F,220 V,40 W,0.5 A —

LML -1, 55880% 2 L/%%,

B AR BT S 0.2 m /b —
I HEEREE 3
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Table 2 The composition of influent water
Bk KB/ (m®/d) pH COD/(mg/L)  BOD;/(mg/L) NH;-NWBE/(mgl) SSWE/(mg/l) BE/C
SBRFEK 7 000 5.5~6.5 5 000 ~6 000 2 400 230 ~300 800 ~1 200 30
TEREK 1 000 6.0~7.0 10 000 ~ 16 000 4 500 80 1 000 ~1 300 25
REEK 8 000 4.0~6.5 7 000 ~ 15 000 2 400 ~3 200 200 ~300 1000 ~1 200 28
L3 AARITEBETHER B Be AT B2 B BoRI e A B B, & L2817l
HAETZEHE172712 d, 2 =B a3 BENEERSHWNEK 3 Fix.
£3 HAIZEHALETEY
Table 3 The operation parameters for each unit of the combination process
s BITEY
RREA% BIT&MN
JEEIBTB (1 ~61 d) AFHRR BB (61 ~201 d) W BB (201 ~272 d)
CODo AR AN 02 ~2 COD, ERAMH 2 -8 COD BRABAH 8 ~ 10
ok pH ¥ 4.3 ~6.1;
—& tﬂizHﬂg6 88 3. kg/(m’+ d) ;COD, RN ke/(m’- d);COD, RBRFE N ke/(m’ - d) ;COD, ZBRHATTH
UASB Y 33 C ' 0.1~1.5kg/(m® d);HRT % 2~4kg/(m®- d);HRT % 2.7~ 6 ~8 kg/(m®- d) ;HRT H1.3 ~
4.8~ 19.2d 4.8d 2.7d
COD, MM N 02 ~2 COD, B AMH 2 ~9 COD, M 6 ~ 10
“%  HAkpHg7.8~8.0; kg/(m’+ d) ;COD;, RN ke/(m’- d) ;COD, RBRFA N ke/(m’ - d) ;CODe, ZBRATTH
UASB  REH33 C 0.1 ~2 kg/(m® - d); HRT 33 2~8kg/(m*- d);HRT 5 4.8~ 4~6kg/(m’-d); HRT H 4.8~

4.8~19.2d

19.2d

19.2d

MLSS 4 3 000 mg/L; SV
N 20% ~ 40% ; FA 3 &

DO ¥ <0. 5 mg/L;
HRT % 2.4 ~4.3 d

DO¥EN1.0~1.5 mg/L;
HRT ¥}y 1.2~2.4d

f:zArlhogs 30 mg/L; DO ¥ i < E‘;:&fil NS r:gf;
0.5 me/L; pH % 7.5 ~ -2
8.5;75UR#E 35 d
K AT A R 2 BAERAHN0.01 ~0.05
\ ke/(m® - d) ; JE AR
BRE  FOREH N 1:1;0H X ;;JOOI> Oﬁfﬂfa’fmfz?
e 7.8 ~ 85 BE =40 T g/(m’ - d);

HKBRERATAH0.02~0.2

mg/L; RN 35 C
kg/(m’- d) ;HRT 4.8 ~19.2 d

SERARMAMHH 0.1 ~0.3
kg/(m’ - d) ; WAHBRER A A E
FUAHH0.1~0.3 kg/(m® - d) 5
HRERAERAHN 0.5 ~0.7
kg/(m®- d) ;HRT 2.7 ~4.8 d

KB A WE N 50 ~ 200
mg/L; K L AN BR 2h 0 B
100 ~ 200 mg/L; 7K M 2K E
% 200 ~ 450 mg/L; HRT
#1.3~2.74d

2 H#REITR

2.1 AEFIZEx COD K%
K &BRE BKATERE BOKERE
BK, i TZERH K CODe, FAELINE 2 BT
ME 2 TTLUE i, WRIRE - 4 - RAESR

WHATZ R K COD, AL ZE 4 000 ~ 18 000
mg/L, 44 T EH 7K COD.7E 1 000 mg/L LI T, 3
{65 514 mg/L, 404 T 2% COD., i BEFRIEAR
L#TE 90% L) b, FRETE 94% ~98%

FERE -G8 -REAE|MH/ T EX
COD, AL R 2 i & TAEB L RIE R B 45 R,
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Fig.2 Varjation of influent and effluent COD,
along operation time
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Fig.4 Variation of ammonia concentralicn in A0 stage
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Fig.5 Variation of influent and effluent ammonia concentration

and removal rate in ANAMMOX stage
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Fig.6 Variation of influent and effluent ammonia concentration

and removal rate along the process
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concentration and removal rate in ANNAMMOX stage
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Fig.8 Variation of influent and effluent total nitrogen

concentration and removal rate along the process
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