F 195 FE 20202552

;/T‘ fﬁ — gi é jﬁ Vol. 19, No.2 Feb. 2025

CHINESE JOURNAL OF ENVIRONMENTAL ENGINEERING

@ http://www.cjee.ac.cn @) E-mail: cjee@rcees.ac.cn G2 (010) 62941074

DOI 10.12030/j.cjee.202409024 425 X703 SCHkAREES A

PN 911 - B A 2 XSRS 7K Jo ) v AL RE T 23 A

‘Tl—/ﬁiﬂgh }I:‘{jﬁ'za l/% N 19 %/iggz’ g{‘ﬁkz,gy ]I‘ij:‘ %%LE

LABZR I TR R IR IR TR 24 B, 10 200237; 2. L B LA BT IRse be (EHD) AIRAA, i
200092

1 E CEHERAERRSH TR KRR R I Z I, RSP A s TR . 43 3lis F il
A ZR AT T U0 55 A A VO e A o )35 T8 A2 2R v A TS e R v V5 e AT 7K, 65 SR 2 988 T R 2R e AL SR A T e 1
Fo BAKRFRGER SV IOK BT E TR0 KB IR R TRt s8Ry, 217 15d)5, WK
DO=12mg-L™, i&f730d /)5, FEEANY . TP, TN Fl NH,-N FIREAHRE /DT 1K 64.98% . 69.74% . 61.01% F184.07%,
IFEA L Rt RE . 2 i P HOR T TSR IR R R SR Ik, PSRRI, WUSESEIE (Tetradesmus
sp.) FIAHXS F=HEMN 4 d 1) 4.80% B4 % 20 d 1Y) 44.80%, [RIET, ZREETTHRIM BT AR FEL MR, S5 RAEx
JEHN 2.40% AT SRR EE (Raphidocelis sp.). 2.50% ) BEF 3 (Monoraphidium sp.). 2.20% WA 3 (Chlamydomonas
sp.), IXCEEHORIETIE MG UR T I NIRRT . WFST45 R h  SE AR I TR A R 0 A5 T K g B T R
AR S .

KIEIR)  BRAIARR; WK KBTSE; PIANEEE; S Y

FRIERR P M FR FABARI G RATAE . MRS MR 73 =28 ARk, Tl Bk
Ko XEGKAPRTGRMIR— RS R B, BRAEICER, /KRG A S E A MY ORI AE ARkl T K IE
MAMFIKIA, AR FEODKE EFRE, EmASEREY . ENSMLE TR BRI K B iiis 4K
IR RIS . g B RHSRACER, e BOHSRAEEOR, Py, feoe AR EOR, Hifl
S RECPIEOR, TRUK S S AE B RS T R BOR Mz 5

el FHIAEDE R 58 . AT AR RS R A RO PR R — e SO0, ORISR0 bR
TSREA) 2R BRI AR . ZMIBE, EEREOK P TS R RIS SOk e &9 . R
FIPRE, MR AN, PR, A5, BEERG R E) TR RISEE. MA 8 50k
B, TR EUR KT, PR NS 2 RETATIAS) 2.01 gL', WM7E K@ pEK T, % 3 KEOCH
0.77 g- L' {EFE PR R AR 1A oz F TR R K STt 5 4 KoK B BRI EARZ L

TRCBE AR 2 A BT BRI S F00 L R G BB A0 A I B 5 Y BB BT BRI R , (EBBAT BRI
TFEA R . 2013 4F, SRR R EMIIE RGN T2 534K, HAOW COD MR ERREST T
AT (ZBRRDIBIN 57% F1 80%), HATVKBHEFRIZ AR, 2020 4F, TARBHAEC RS B
BHAE PP RSEE TN I, RERK BUA b = IV 2RARiE, anfafift— P52 K BAREa Frtoe. 2023 4F,
SRIEZTAET Myl T BURL R ARG QLA ANBEAVINRSE), BT T 2RI ROKEE, b BRI R
AN 79.42%, BZRGRGEN T RIGHOKEATFEE. EIMATTRMADEE MR (Rhodobacter
sphaeroides) HVNRBEIR G197, MWEOKH A RBRERMERE . M2, FREMFREZELH T4I7E
K, H TIRERHFAMZRE, S HADCAERR I B HI, SN & Ba AR, JUH
Jeiz P E B K AL AR 5 Fi IR e AR (R

s BHEE: 2024-09-04 FAHHR: 2024-12-23

EETHE: BFXARBERELT LRI H (52270069); i i <B4 Q15 7 30 %175 3 (23DZ1203504)

E—1EE: MK (1999—) , &, LW A, BT HEE LRAEWH AR, 1587488249@qq.com BRBIEEE: KK
(1969—), B, ML, B TR, OF5J5 m W BOHE K K 35 K 4k B8 T 2801 &, zhangxin@smedi.com; Pk 75 ¢
(1975—), &, W+, #¥F, WRIFTPNEEREAT L8R . W5 . @ik, xrchen@ecust.edu.cn


mailto:1587488249@qq.com
mailto:zhangxin_smedi@yeah.net
mailto:xrchen@ecust.edu.cn

552 FARIATA PN M- TR A 2R AT K B A RE T 0BT 303

FRAN FIRFFERIANE , AWFFCR TS A E e s A R R AR, FUIASE B — R R B 480
PSR, RS HE 58, FEKBIEE P B R AOMEEEC", B85 A e A i o 2 AR
%, B ERUNER IR G e, BETHAMAE, WREKIRAFRE ), HAEBEEMREY, BEARERES
R, FELROR . AT AN,

1 MRERZE
1.1 SEIEdRt

SEISHERH AP AR IR A . ERE IS TETS Ve ELRERAL, TEYETS IR AR AR T R A5 K AL B
J 7o AN TSR R DU R (8 ARV EMRS), T ERABSRK BRI (FACHB),

1.2 SEEREITS Ak

EN TSNz a7 SN VAN W R g | A e ey T 1 WSS S RIS Ak BE
ATSEERPTR ST . S /M SIS B Sext gtz AR g Table 1 Water quality data for micro-polluted and highly
HERARR (FIFRBRAAZR) FRA: DORESE-TE M5 e polluted experimental water
KRR (RIFREERIRR) X PRK R fbae 1. Xt K cop/ ™™/ NH,-N/ TP/
USERG 1 /KR FE AT R IAT 58 =7 Il el o] (mgL') (mgL") (mgL') (mgL’)

B, KNE s gwK, KEESEmZE 1 r WG YRR 17.84~23.70  1.59~2.50 0.61~1.83  0.46~0.76
e HIR, ESIRENIE T LIABERRN TGS siskmEk 10012 5.05 3.05 1.01
IKBEERE ST o HEAOKBUATE IR SEFR R K
SNESIRR . AL BEIR, [ETEER (COD), BA (TN, VAN, A (NH,-N) #l 2@ (TP, LIPiDH) &
9 THIFOK AL BT baifE (GB 3838-2002) VUK FThRifE, HSLIess XA RS Yeb ol iRk BAA )2
MIFE SR o PITASINARsIE R A A s (o LT COD 1Y 50%), AIE b fbi:, BRI — S
B BREERIEAASN, AW IR A A T4l (AR). 7niue Biat TS i /K RAN T8 R IMAE
1S =L FelTlE RAE R SEPR I FIK , B TSEPrK Bl sk sl, S KoK s A e e —2.

SEEHITER 0 KK, (58 1SR K . SE s Yud bR 7 d, STsgE i R
20 do NVEAEEETT N 30 do SER R /MK SIS W 2 A G E A RO R N, AR
L5 L, AR ERME 1 iR mug s r LR AR AN —fAESBERE (N5 R
CN117550725A)"Y, B8 B TABERA 150 L WIETEHA (8 2). Mzt iz SME8emnt, FgbnNm
IR T WA Bl

(a) RLHEE R A (b) /Rt IR
B2 MekEREEMIUE
Fig. 2 Schematic diagram and scene images of
the demonstration device
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Fig. 1 Schematic diagram and images of the laboratory
setup for a small test
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Fig. 4 Variations of COD, nitrogen and phosphorus concentrations in microalgae and algal-bacterial systems
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Fig. 9 Changes in pollutant concentrations during the operation of the demonstration device of the algal-bacterial system
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Analysis of purification capacity of river water quality by internal and external
source algae-bacteria system
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China; 2. Shanghai Municipal Engineering Design Institute (Group) Co. Ltd., Shanghai 200092, China
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Abstract  It’s not common for the technical research on the application of bacterial and algal symbiotic
systems to purify the polluted river water, while these technologies are related to the ecological efficiency and
human health. Both the microalgae system and algae-bacteria system with activated sludge and Tetradesmus
obliguus were used to purify micro-polluted and highly polluted river water, respectively, and the results showed
that the purification effect of the algal-bacterial system was better than that of the microalgae system. Algae-
bacteria system could improve the water quality from the inferior class V standard to class II one. The running of
the algal-bacterial system demonstration device showed that the DO in the river water was =12 mg-L™" after
15 d of operation, and the degradation rates of oxygen consumption organic, TP, TN, and NH,-N could reach at
least 64.98%, 69.74%, 61.01%, and 84.07% after 30 d of operation, respectively, even the sustainable
degradation performance was maintained afterwards. Changes in the community structure of the algal-bacterial
system were analyzed using high-throughput sequencing technology, and the sequencing results showed that the
relative abundance of Tetradesmus sp. increased from 4.80% at 4 d to 44.80% at 20 d. At the same time, an
increase in the abundance of the remaining algae in the Chlorophyta phylum also occurred, including
Raphidocelis sp., Monoraphidium sp., and Chlamydomonas sp. with the relative abundance of 2.40% , 2.50%
and 2.20%.These algae originated from endogenous algal spores in the activated sludge. The results of the study
provide the theoretical and data support for the construction of more stable bacterial-algal symbiotic systems for
purifying water quality in various types of river.

Keywords  algae-bacteria system; river water; water purification; internal and external algae; high-
throughput sequencing
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