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Abstract
Xi'an Siyuan University now operates a 4000 m3/day gas float-A2/0-MBR process to treat campus
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sewage. Polyacrylamide and polymer aluminum chloride as the mixed flocculants was added to
the gas float tank. To investigate the advantages of the combination of gas float tank with MBR bio-

» o«

film bioreactors, “feed water”, “regulating pool”, “gas floating tank”, and “effluent” were sampled,
and COD, ammonia nitrogen, total nitrogen, total phosphorus, animal and plant oil, and pH were
tested. The arithmetic mean and standard deviation of the data from multiple repeated tests were
calculated. After the homogenization of the regulatory pool, the standard deviation of “feed water”
and “regulating pool” showed that: the standard deviation of COD decreased by nearly 43%, and
that of animal and plant oil decreased by nearly 77%. Comparison of test data from “regulating
pools” to “gas floating tank” yielded a 41.2% decrease in COD, 25.3% in TP, and a 54.5% decrease
in animal and plant oil. From the comparison of the current test data, there is no effect of gas float
tank on the effluent quality of the MBR biofilm bioreactor in the short term. Because the scale,
purpose, and limit of the reclaimed water plant of Xi’an Siyuan University are different from other
laboratory studies, in addition to strengthening the selection of mixed flocculant and cost perfor-
mance evaluation, the focus will be on the long-term scientific observation, testing, data collection
and interpretation of the system.
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1. 5|8

A?/O-MBR (Anaerobic-Anoxic-Aerobic Membrane Bio-Reactor) & — R i V5 Ve V2 Al — &1k 18 e =X
A B8 R G4 A BB RS KR BEAC B R o INZ R AR B A HACOK TR e ik B (i i5 /K f A=A
F SO EE 7KK BLbR#E) (GB/T 18921-2002), A A AL A, Frilx —d & iz M T
TN L5 K AL BRSO 1] [2] [3] [4] [5]o AnSRACK A4 A K B T4 XOR g, Al St m P Eek
PRI IR, 3R Db 3k RIZ6 15 7K IR AL B AR 45 % B AR N B 72 K B R AT A v BAR A TE R T B 1 [l 5%
—HLR, GFFREEALEHZ) MBR RG4S AR ARG

A ) T R R F BT N ) R ) A A IE () R M TR R TR K R A A B (IE ) FRL PR R T 40 B 1) — Sk
FECE PRI BRI, R R A M T A X S R 4R b . AR R AE IR A I R BRI 15 /K i 2=
IR RE RO, TR, R EERYBRN ARG, e EESRBR L, FHHEE
P BEINF KT B2 BKT, AT 2 B8 2 B B0l /KR ADTTE B34, Bl g £F4. 82k, W]
YRR . SPREA TELERAE . NAVEE . BRE R ASAT AN WA X B R T e
PEL 73 B FE BT RREI BRI S K B 44 B3 vl DURICA s 5548 £3[6] [7] [8] [9] [10].

P AT B A SCHRIC S, FRARAE 7 SIEI6 55 ARS8 5% BB 48 N M 75 VI8 VR B VPR R 75 PR IR SV e 1) 5
M[11] [12] [13] [14], AHE] ATk, SCH R R KA MUK EE =, AT AEAYELT ) B TR A s A
BT AR R IR - BE il - BT - AUF-A/O-MBR 44 T2 BT A S2I[15]. BATE R,
fE1E7K COD, fRiik 8457, BODs ik 5058 & SS HIi &Kk A4 1406 mg/FHf, £1% T 2403 )5, CODCr.
BODS5 f¢ SS (2 BEE 735 A35 95.4%. 98.1% K 98.6%, H/K&TEFRAEFaELE] GB 8978-1996 (i57K
CEAHEBARAEY I = bR (R MR B B S i AT A AR B FE AR PR AR KA B (R
¥5 7K T AR R FH S R 88 K K R bRt ) A%O-MBR R 48 RIS . A X HERE =, © E %R MBR
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M RGRE A 2238 Jiot. @ RRGMEAEIBIT A E . AEFEBE AT [R50 A TE 55—
FEAH TAEE] L 3.29~3.58 Jo/m’. W B H i MBR 4L, HEALE R IEHIE 2.85%, EHA
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Figure 1. Production flow chart of original A%O-MBR sewage treatment of Xi’an Siyuan University
1. ARBIFEFRE A”/O-MBR 5K =R 12 E

MEL T ATBVE 1 R EGKEE 5 mm B e R ks MR N T i, EAT KK TR ZK & R
BRI Y5 KT 1 mm BRI U N R & - BRERD - 4 St 5 R ik 2 e
FEAE A Y SRR W00 S G EAT IR B, LA I SR AT R SR SN DX, AN REARE A FX) 2% BRORING 275 9
WAL 73 25 Jm B AE B A, R i K IS R ]

2019 AN 2020 4 BRI A HEBUE R A B 2B, IR & SEAR e £E 5 mm 8] 2CHE A% Ak AT
1 mm # SRR T LR SR RO . 22 1 ZUHIM 2017 4R 3 2021 42 9 A i Bk FUKR BT F-241H -

Table 1. Average value of raw water (Unit: mg/L)

%= 1. FEKBECEERL: mg/L)

~
~

~_ TiH e . . ‘
I . coD PH HA R B Y
T~
2017 & 332.6 7.6 36.7 6.7 433 5.2
2018 4F 342.6 7.8 37.6 6.8 442 5.3
2019 & 557.4 8.4 38.4 35 453 6.6
2020 563.9 8.3 40.3 36 50.6 6.4
2021 4 358.7 8.1 354 11.9 46.5 5.6
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Figure 2. Current A%/O-MBR sewage treatment production flow chart of Xi’an Siyuan University
2. AREFEFRI AYO-MBR 57K A = T2

3. SWHR. GR5ITR

LHTARAT K UL ALE N AYO-MBR (¥ LAV AL B FU 2], BT AR h— e 8200 R S 1T AL
BRKIK AL E DL o

3.1. BERaiER. ERSHE

FBERONEK, B “HEKT

S HUORE A 1 mm BRI . B B N, R R AR I T DA B AR S e ) £
ML FERFTIEEEIC Y R o RIS, R AR R O R o B T
FERAMERR: O “HTh” B 5 K" i tbBoT UG e, @ “mi” £
Y5 T Bl BT AT S R

SR AEBBS, ]y “MBR HK” o “UETTR” HdE S “MBR HK” HE ¥ EBT UK
B TE ORI K BT R AR . I s S “MBR HK” Bl 9 LERERT DU IG A it x>
KR REIR o T P 200 P L PT AR 36 A BB i T JBE 7 7K J5 2 R 2

BN Z B A R AE 5250 % Y Bl /N MBR 841, T2 TE 4000 m*/ R RGP HET, B LAER Rt
BT M IS e R At 1] ] B 7 RAE, DA Rl — MR X — MR P RIRC . R
RECHEEL 5 RIBURE, JUORER B #HRAE R4 2 milo JF HEEAS RIS #022 HEAE 2021 SR [F RIS H9 10 AW,
LA o A SR K AR AN 2 RS SR AL A R RO 253 R 52

3.2. MIME. . REIESH

LRI COD, &A, SR, S, S, pHo BRBNEYDHME L AR A PREERE B 2 7] e
) GL-7100 ZLAM3 SGIMACI e, HAR B E K briE . ORI T5 /KK pH B S R AERUE T 2 Y,
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3.3. FTHEER

VTRV S KA B AR G P TR VR — R T I To KRR &R, R T IT9 KK . tnfEe
r AL B, RONER . BRI R 2 HE, DO B SR R AR iR S AN, Al e A R
AR HVBCRATE o Bt DO THFAES SN LR IIT5 K, A 6 BAE S KB E NARBE B Z AT, SRk A
VTR AT AN AL B, A HOK SR AUK GRS L BARE , XU N JE SRR KA B R Gt — AN A g A
DAL S5 o 22 2 B0 R /R AR A AR UK 0 A SRR T 4 (A v v 2

Table 2. Arithmetic mean and standard deviation of five tests of inlet sample and regulating tank sample (Unit: mg/L)

= 2. FEKBEFNETUIRAN AT BRI EFMIREREEEA: mg/l)

COD NH;N TN TP SFEY
gk AT #bk WA #bk AT #bk A #bk TR
HAVHME 4481 347 50.175  60.75 81.15 70.6 6.998 6374 7958 4324

PRt 22 63.85 36.41 5.65 7.27 29.28 10.83 0.74 0.81 2.48 0.56

7K COD HIFRHENm 29 63.85%, FEIEI R 15 5 ZAn eI Z 44 36.41%, T FE 11T 43%. 7KK
SRV bR HE R 220 2.48, RIS AR AR 22BN 0.56%, FFE T I 77%. X EEHE 5E A IE
SRR B A B R .

3.4. SRHUESEESER

AR R R O SRR AR B S K NS, TS IRTES T — i, S B R
PERUEYD, XS 2T AR IR B £ R B, = AEAR SR WP 5 E A IR RE 7). BT LA SRR
T KA A IR R R AR ZS B e A AR AT LA, 30 T DU FH V35 1 75 Y0 R B 1 7K R T 1) e i 4k LA
F oA —2eW))R,  [RIR R LBRIE KB AR . 3 3 F AT MR RN R T R R 000 5
ARS8 FARUE (i 2 -

X F BT A e A, 8T SR 2 TR 1 22 o SR TR AR A . BT, TR
IS S, COD % 41.2%, NH3N R F# 3.2%, TN N4 14.3%, TP T F% 25.3% MBI N 54.5%.
MIMRE R, SR A R T AR AT SO TS S e bs, (HahEYh. COD FUSHE TP & %
FEARHI R . AR AR, R BIBROK R RIS, RENETE . 5 A5 A B R AE A IR A
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Table 3. Arithmetic mean and standard deviation of five tests of air flotation tank water samples and regulating tank samples
(Unit: mg/L)
& 3. RIFMAKEMET AN LUK EAREHERREREEA: mg/L)
COD NH;N TN TP ZNE
L R R e [ [ G R N 1 A 21 A - R [ G R
HAFHME 347 204.2 60.75 58.78 70.6 60.5 6.374 4.76 4324 1.968
bRz 3641 80.58 7.27 4.91 10.83 4.48 0.81 1.35 0.56 1.28

3.5. |iFtxf kK REIF M
T2 4 U H T IR A B S AR T SR Y BB AR A g 2
Table 4. Arithmetic mean and standard deviation of five tests of regulating tank samples and water samples (Unit: mg/L)
= 4. FT AR KE LTI NEAR L EMREREEAL: mg/L)
COD NH;N N TP ki
£ (S 7 O 1 A« o/ GO i SO 7 G I 1A = 7 (SN i S 1 /8
HAFEEME 347 9.51 60.75 0.004 70.6 325 6.374 3.81 4.324 0.53
PRt f 22 36.41 3.88 7.27 0.01 10.83 10.22 0.81 0.54 0.56 0.084

25 BT KA MR H KR PR R P S5 RS 25 B AT T i 22

Table 5. Arithmetic mean and standard deviation of five tests of water samples from air flotation tank and water samples
from membrane tank (Unit: mg/L)

5. SIFMKEERE A H K AU X B AR EFAREREERRL: myL)

COD NH;N N TP BIAEPDI
Al Mk R Ak K@i Hk Al Mk RiEh HK
BARFIME 2042 1221 5878 0.003 60.5 26.95 476 415 1968  0.58
Bt 22 80.58 1.83 4.91 0.005 4.48 4.95 1.35 0.62 1.28 0.079

M 4 535 MBAREEBORE, RN, AR MBR AR SR ES (1 7K 5T &5 A
o IRA SR ST TR WIHRINTR B P A 1 R VR BE AR 5 575 8 Hh oy 7 R MAORE 5 A L RER
Pl VR VR A RORORL (0 55 R, DR TR B DE R FLBR A IR, T T OB R S5, AT A A PHL Lk JR A
W05 ANy TR IS S o BN ZR BRI S L R TE S 2 E 07 10 (SMP) K M R 5 W (EPS)
¥ 2 Bl B B 1 BRI AT — S [ 25 B A P o K U B BN TE AL 2R k751 B A MR PR S 7 48 P ROV AR 1K 20 1 2R e
R AL B A R b, R 2R A B 245 Hh B /INBURE A7 Jo A SR BT R ORE 5, T 2 A
JES G o

ARSI S R = AR E E WA . © 2B, K 4000 m’ )75 A 7K & 2 S =
MBATRELLAN . @ ZHK, SEREWTCR IR T AT REAFAEROHLE . TG 2 IR 2B i AR I E Y
FEIER AT A dr, B4 R e REEHUEREHERRERR, AL, © WK R.
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