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Abstract

This article discusses the A20 advanced treatment process for industrial wastewater from a cer-
tain enterprise. Due to the high concentration of ammonia nitrogen and organic matter in the
wastewater, but the carbon nitrogen ratio<0.3, when using the A20 process for simultaneous de-
nitrification and phosphorus removal, the operating conditions are unstable and the denitrifica-
tion effect is poor. It is necessary to improve the biodegradability before supplementing the car-
bon source to ensure a suitable carbon nitrogen ratio. Practice has shown that compared with in-
dustrial glucose, using waste ethanol and waste ethylene glycol as external carbon sources has
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good operating conditions, stable effluent quality, and meets the first level standard in the “Com-
prehensive Wastewater Discharge Standard” (GB8978-1996).
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1. 53|

BIRAE D SO AL BB P R T, FEAR A M R AR T A I B M, K PR
S P AR, AEAE 7 E B AMINGRIR,  UAORAIE S AL S B2 IR 4T [1]. A WFFERM], £E SBR LZH
FIFEE . LRSI RN Tl A B S R AR MBI, RAIBATRE, MAXRCR R, JUHZLIRE
PN INBRIRIS » R RBCRE LS, COD HIFEfER 2] [3]. B, KFWEHEINN, HEE. LB
SR TH R BRI SN . SR, A B R F3 1 DB PR 58 P8 £ S s PR BE K [4] [5]

B T AN ORI AR B 5, BOK T T o 1 ZONTENLER s L, e W)
ErEAIIA 1000 mo/L, RALLASE, AR ARSI, SRaH AT A BBRA . RAGRAL
BRRASE, AECIERIZE . &AHF. ARINELRMAEMELTIRELLIL[6], HAEHHisfrid
SRR SRR DR R AR R B A KA (7]

FAT, EWNRRKEE T Z 2 RAMTAE L - mgl - KR - i A T 2B B R K 8],
A E G2 . R K. KIS 2 . BT RSk mi[9]. BHORARRIK, 5 REAI AR
TUURRE, ERREFREME K. PrEl, ASCESFRK OB K O BESE N AMINRRIE, xRk
COD. AR EWEEFEMACRIN, B WEMEE RS, S PP R G T e .

2. #hik
2.1. FRIKKBERTERR A0 TEHKIEHIZER

T AN A P KA TR 5, FATES KRS G AP0 T 2REAT . AP R KK 5 15 10
A0 T2t KBRME a0 R % 1 k.

Table 1. Production wastewater quality and influent limits
= 1 EFRKOKRERREKIRE

pH COD¢,/mg/L BODs/mg/L & Img/L SS/mg/L S #h/mg/L
AR K 8~10 800~1000 <200 <70 <100 <1500
AETETE K 5~9 <300 <100 <50 <300 <500
HEKRAE 6~9 <300 / <70 <100 <1500

22 BIEEE T ERIPWER
B2 M T A=, W E A QRE R EINEIE, e BRI R K S SRS T Y B RE
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HD. XA W3 B NS S L AR 24, CODg, M1 BODs %0, Al AEAGE BT, 74
& ZEEFRAL I R a2 2 s

Table 2. Physicochemical properties of waste ethanol
2. BORERIERLMERR

pH CODc/mg/L R /mg/L SS/mg/L M /mg/L
N 6~7 600,000~800,000 <10 <20 <500

23. B _EBEETE RN R

TAAEF TP AR A OEESR, BTHRAOERSGET K, W XFAKRW T Z3 74P, 3
AOBEBETKGERC -, L MEFE#H—SAESGTREWFI, Hor=4E 0K o i A 5
% 3 s

Table 3. Physicochemical properties of waste ethylene glycol

3. RO ERRYIRL MR

pH COD¢,/mg/L & /mg/L SS/mg/L 2 E8/mg/L
N A 6~7 500,000~800,000 <10 <20 <500

24. TE%RE

W 1, A0 TEARNEA COD LBRARR, TAMRM. BT ARE S, I fE [ i b bR .
XAl T A= A X AR TR KRR B, R AP0 MEBREIARYISE AT, HAWR, RAKLE. Ko
BEAE AN INBRIERS . [ T a R Xt b, 384T TOLREF, HUKRE, WMUEMRVERMEIE, £KE
BRI

REWERRE
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Figure 1. A%0 process flow chart
E 1. A0 TZ%iZE

3. XEHH
3.1. LGNSR
B AR L 4.
3.2. SEEE 5
S i A e 8 9 3 B SRR AU 7 5
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Table 4. Main equipment and instruments
4 EEREMNUE

WAL 2 Hirk TR
X L s BS %74 RO AR A PR A
APO S AE E DYC001 JIM B A FHEAEAT B A
158 485 20 AR LDO101 WA KR A ATA 38 LA BR A A
pH it PHS-3C IR LR R AR A R A
WS AT WA R v TU-1901 A st bird A AT BR ST A 7

Table 5. Principal experimental reagent
5 FEIWKHF

JEA L B A7) 75 Hirk FUE
JR AP K C;HsOH 50 L EEd
K (CH,0H), 50 L =P
% B CeH1206 25 kg REMT
A5 NaOH 500 g [ 244
Wi H,S0, 500 mL I 254 4

3.3. LB R

@ AP R AKVE NS %, HEKBZ R 10 HZ, RS4RI ARy 30 HZ, RS AL E137 L 300%.
PRAEE . A VA AR S B4 MR HIZE 0.3 mg/L A1 0.5 mg/L LA R, I 480t iA R4 1.5~2 mg/L.

@ B 2 KK G5 Uk BE(MLSS), AR I — ¥ RS Ve R FE(MLVSS), & R T — X 5L
B, RIS AE S R AIWHEIRRAS .

@ HUEH KK COD. %A aiifabr. AR H KL R S HBRE 2 v 5 7 2 AN I 1) 2

T e AMINBRIRAE R AR, RS KK B FR bR, 36 R AT E N AR IR AR, frisiT e sE Ja Ak
INRIRIZ D S N R R TR 4 B (T8 A FE RIS 10%. 20%. 30%- 50%. 80%. 100%:i% 5 #1X),
AR IR 40 . PR 2 BRI 25 B SR 2. IR 2 BB, MR AR Rk K RIS AR IGAE K 2.8 . R
L BREAENANINERIR, KR ORE . RO SR EPET IO, ER OB R 2 AR A
TIBSIR 1) R

4. BR5TTR
4.1. A°O BISIRE R 51

4.1.1. TALEEEERIMMEGRER £ KRR R EIRRER

B FIUAE = 7K 200 L AR AR B kK,  DUR & B A E A Bl , B KR & LU AE 10:1 /2
Fo IR 1.8~2.1 mg/L, MLSS f££F 2600~3500 mg/L, #E/K&E 95 mL/min, E& WA 320%,
R A8 b R B SR VA P 48020 1) 9 0.1~0.2 mg/L A1 0.2~0.4 mg/L. 3ELEE4T 5 K, 29 B BUEE H ik /K K6 COD
A DA BBHEbR, HERAT —RER, RIE SR E S R FIWE IRES .

BEHKEERATT R 6 fas: ISP (BA2: mg/L, pH L&),
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Table 6. Effect of industrial glucose as additional carbon source on biochemical effluent
7 6. DAV EIEE(E /M RIS & 1L 7K R 820

e i H CoD A S pH

HEIK 1319 94.7 0.84 7.1

1 K 69 10.1 0.4 7.2
ZBRE/% 94.7% 89.3% 52%

HEIK 1022 88.2 1.23 7.1

2 K 57 9.3 0.2 7.3
ZBRE/% 94.4% 89.5% 83.7%

HE7K 1116 91 1.1 7.1

3 ok 31 13 0.3 7.3
ZBRE/% 97.2% 85.7% 72.7%

BE7K 1125 84.3 1.3 7.1

4 HK 49 6.7 0.4 75
ZBRE/% 95.6% 92.1% 69%

HBE7K 1003 87.2 1.15 7.1

5 ok 51 13.8 0.3 7.0
ZBRE/% 94.9% 84.2% 73.9%

B S e KR B, R E BV B S MAE GO, BRI Bkt du, SR (K 2),
RN IIFALRE T R LT .

Figure 2. Microscopic examination of sludge
2. 1SESRIE N

HIP 3 K5 e SRR DL nT St R AL R AT HEAE SNt , 5248 COD R R fRFFR e IR,
LE 94%LL |, HKFERRRE . HAFRRILT] 84%LL b, RGISATRGE, Ak H i BReE 08U .
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Figure 3. Effect of industrial glucose as additional carbon source on biochemical effluent
3. DAV EEHE(E AR & L 7K R 820

4.1.2. & ZEHE RSN MERIRR A HK B R0 B SRR 1 R

HEA: 7 7K 200 L AR ARIAE B K, AR CREVE RSB, %Ki A LT 10:1 A4 .
IR IA AR 1.7~2.2 mg/L, MLSS 4% 2300~3200 mg/L, AR 1.7~2.2 mg/L, /K& 95 mL/min, &
AVRIAITR 3200%, PR B A I #4202 51 0.1~0.2 mg/L A1 0.2~0.4 mg/L. JELLIEAT 5 K, HHIHE
HaE /K CODY 2% S S iifabs, JHRERIAT — B, MRAEER A M2 S W5 RS .

HBEHKERUTT R 7 FroR: 53T (AL mg/l, pH EEH).

Table 7. Effect of waste ethanol as additional carbon source on biochemical effluent

= 7. R CEEAERIMNMERIRRT L K B R

T TiH CcoD A o8 pH

HBEK 1203 133 1.22 7.0

1 7k 152 25 0.3 7.3
ZBRE/% 87.4% 81.2% 75.4%

K 1132 110 1.2 7.0

2 7k 70 10.5 0.3 7.1
ZBRE/% 93.8% 90.4% 75%

K 1106 134 1.25 7.2

3 K 64 14 0.2 7.2
ZERE/% 94.2% 89.5% 84%

K 1105 121 1.1 7.1

4 ok 59 11 0.1 7.3
EBRE/% 94.6% 90.9% 90.9%

HEK 1093 108 0.99 7.1

5 HK 60 9.3 0.3 7.0
EBRE/% 94.5% 91.3% 69.7%
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Figure 4. Microscopic examination of part of the sludge
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Figure 5. Effect of waste ethanol as additional carbon source on biochemical effluent

5. IR CEE ASMNMBRIRRT A AL K 9 F2 0

4.1.3. RZZEEAIMNMBERT £ L KRR R R EIRRER
HEA: = 7K 200 L AEABIEE BiEK, AR 2 ZBAE RSN, B3 KR E LA 10:1 A4
I A AR 4R 1.5~2.0 mg/L, MLSS f#4F 2300~3300 mg/L, /K& 95 mL/min, JREIEI 320%, KA
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FER ATV A2 B9 0.1~0.2 mg/L A1 0.2~0.4 mg/L. JELEIEAT 5 K, ZrHIEUEE H K COD. &
M BBEHERR, HREREMT—IRES, RIS M RIS RS . KGR AR 8 FR:
SRR T (342 mg/l, pH TEEHN).

Table 8. Effect of waste ethylene glycol as additional carbon source on biochemical effluent
= 8. R ZEEAINMBRIERT £ L KBS0

JP T H CcoD HA T pH

HBEK 1058 9 1.11 7.0

1 HK 32 22 0.3 7.2
ZBRE/% 97% 7% 72.9%

HEK 1031 89 1.04 7.1

2 K 23 17 0.2 7.2
ZBRE/% 97.7% 80.9% 80.7%

K 1046 92 0.92 7.4

3 HiK 29 9 0.21 7.3
ZERE/% 97.2% 90.2% 77.1%

HEK 987 102 11 7.3

4 ok 26 7 0.28 7.1
ZBRE/% 97.3% 93.1% 74.5%

K 1013 99 1.05 7.2

5 7k 31 6.2 0.32 7.1
EERE/% 96.9% 93.7% 69.5%

B i KR G, RAH AV RS M AL, SRR d. SR hss, R
TSUEIHLRE ) AT, Bk oL 1A 6 Pos:

Figure 6. Microscopic examination situation
B 6. FER

HIP 7 KI5 SR oLl DG, SRR 4 RN SMINBRIEIS RSt COD P fiff 2 R A e IR
FERERIEE] 97.2%, HUKIEAREEE . BRBEMERTIER] 87% LA, RGUSITIEE, AT &R
MIRCR . R £ BT TR G AN iIE -
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Figure 7. Effect of waste ethylene glycol as additional carbon source on biochemical effluent
B 7. T EE¥ECE AN ERiE X 4k 7k 220

5. &ig

1) &% T EAKIRBR AL & T, A’ T2 RS BRI, RA TR /. & 2 Bt 4 n
BE, [ T E R LG, SRR, 817 LRI, HAOKFERE, #HE (5KEEHK
FrifE) (GB8978-1996)H ) — L hnife

2) RATME OB % O BEVENSMNINRIE, AR MASES R, WEIERR, KE%H
g, KNSR I RiF. HIFBIIM B A I Babdi. HikiE e, HRAHIYIE
LA RIREILE

3) & HF I EN RRIZITH R LBITSHEE N, NERRIBITIRAMKE, AR RS R,
Rt 76 285 SRk Fe L T F A 77 K AL B 2
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