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Biomass Substrate Carrying Bacteria for Treatment of Micro-polluted River

Water
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Abstract;  For micro-polluted river water, heterotrophic nitrifying bacteria Pseudomonas was
immobilized in the biomass substrate made from the waste of agricultural and forestry straw biomass power
generation. The treatment effect of biomass substrate carrying bacteria on micro-polluted river water was
investigated by constructed wetland device, and compared with volcanic rock. The microbial community
of biofilm was analyzed by high-throughput sequencing technology. And then biomass substrate carrying
bacteria was used in river purification project. The results showed that the removal rates of COD, NH,” — N
and TP of influent water with biomass substrate carrying bacteria were 81. 0% , 98.2% and 96. 7%
respectively, and the removal rate of pollutants and stability were better than those of volcanic rocks. In

the microbial community structure, Alphaproteobacteria(36% ) and Pseudomonas (13% ) were dominant
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in biomass substrate, which indicated that biomass substrate carrying Pseudomonas had a greater

advantage in nitrogen removal. The bacteria-carrying biomass substrate was applied in the treatment

project of urban rivers with a treatment capacity of 150 m*/d. COD, NH, =N and TP in the tail water of

the traditional AO proces could be further removed stably by biomass substrate carrying bacteria. The

water quality of the main river met the class IV surface water standard, and the proportion of

Pseudomonas carried by the biomass substrate still accounted for 0. 65% .
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Fig.2  Schematics of constructed wetland device
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Tab.1 Water quality index of river mg + L™
Wi COD NH,” -N TP
T H 50 ~80 8 ~10 0.5~0.8
Y{E 70 £5 9+0.5 0.65 +0.05

KW + B4R + IR + AN IR 2% S R
Bl AT 8 P AL B, S A FE KB A 150 m'/d, T
PR N R N S N S I (7 = L = AN N
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Fig.3  Flow chart of enhanced treatment of point source

pollution in urban river
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Fig.4  Growth curve of heterotrophic nitrifying bacteria

Pseudomonas and its removal efficiency of ammonia

nitrogen and carbon
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Tab.2  Effect of biomass substrates adsorbing heterotrophic

nitrifying bacteria Pseudomonas with different soaking time

AR/ | pH ff | S0 OD,,, | PCHIBIEIL
8.32 0.092 3.9x10°
8.23 0.090 3.0x10°
8.19 0.097 2.5%x10"
24 8.24 0.088 2.5x10"
48 8.29 0.008 4.0x10°

Ryt — 2L g kAR ) o B A T S 04 I I
LKA AR, R IG5 T 5 T K 5 b o
NH, C1 Fi1 NaH, PO, i il s 8L 55U s Y, Hoxd TP
FINH, - N B EBRRFCR IR 3 s, Bl 2R, i
A ) 5 A O T R P A A I W M RE 7,24 h i
WM B 2R IR 3 75. 3% ,48 h 4223 100% 3 {H )i A 4 ot
T AR RE AR, HAE 48 h WXT A A A
SR PR B i R . AR M 2 48 h TR A
PG X2 R R R KR P2 T 2 93. 9% (R A5 1A
AR BN W B TP A2 AR /)N

F3 EYREMEERIEX NH, - N TP EBRER
Tab.3 Removal efficiency of NH,; — N and TP by biomass

substrate before and after carrying bacteria

i) LR AL/ (mg - L OB RAEY BRIER/ (mg - L)
h | NH; -N TP NH,; -N TP
0 8.52 0.81 8.55 0.82
8 6.55 0.77 4.80 0.65
24 4.23 0.20 3.35 0.26
32 3.55 0.08 1.11 0.08
48 6.51 A 0.52 0.02
2.2 EYREVHSNLEBBRISHEREXTLE
2.2.1  YyPEmg i PERE Hhds

A AP BORME S — e FH A5 i E P 2
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Fig.5 Three dimensional structure characterization of

volcanic rock and biomass substrate
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22 Cizfr 5T, pH fHM 7.32 ZiigK 2 8.01;
COD ¥R JE M 168 mg/L H 2[4 % 32 mg/L, LFRFIE
81% 2247 ; NH, — N ¥k Bf M\ 26. 8 mg/L A% &
0.48 mg/L, =R AE 98. 2% o4y ; TP He BE M 3. 65
mg/L 22 0. 12 mg/L, LFEFRIE 96. 7% K4,
Bt ST E] A3 S, AR B i e ek B AR,
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Tab.4  Operation data of constructed wetland during biofilm

formation

Iflal/ | 1)/ H (f COD/ NH4+ -N/ TP/

d | ¢ [PF (mg L) |(mg - L-)|(mg - L)

1 22.1 7.32 168 26.8 3.65

3 22.1 7.63 144 18.2 2.78

5 21.9 7.76 96 9.6 1.26

8 22.5 7.83 32 3.2 0.97
10 23.7 7.96 32 0.5 0.16
12 22.8 8.01 32 0.48 0.12

BT B, K COD 4EHF7E 59. 1 ~ 68 mg/L,
AW BTHE R X COD f-F-18 L BRF N 77. 9% , 1K
COD ~F¥17y 14.7 me/L, HARFFEUF AR EE. K
%t COD BFE L BRF O 69. 4% , 7k COD S
TR BT A NSl . ARV BELRE X COD R
FRMFEE T Kl SEHE B, 802 o i
A R TR AL T X Gy ) 25 B, P 5 iRk
HOTREHE T COD [ BEOL SN, intie 1 AE A
PR

K NH, = N R EERIGTE 25 mg/L A2y, is 4y
3R, HERAE Y PR R E B K NHY - N %
FERRE AR LA T, BAEZ S s A7 ik BRI
AT, BERRIGALERFAE 9% UL b, X5 2.1 797
TSR IR AL RS BER Z AR L BRI E R A —
2, AR T RE S AR N IR MR B b, P A Y
Pseudomonas 570 ) + 3 54 WAEAEAS Rl & A4k
WA Z A E . KB 4LETT S 7 KA,
HK NHY - N3 BEAR#] 0.5 mg/L, HAEZ )5 X [0l
THE 4.5 mg/L ity P EBRARN85.3% . m] WL
A B X B AR EBRBE AL T K lE .

TERT S d A=W BT HEbE 7K TP Y FE 4 FR e 2. 1
mg/L LA b, IB1T 25 9 K K TP kit —
F$21.36 mg/L, KFRFERF T 69.2% . KILIHH
K TP W BETEIBAT 255 5 RIFFE % 2. 12 mg/L,{Hiz
T2 9 R HK TP R BERFZTT 2 2,55 mg/L, £
BRABAH 42.3% o X FHIHE TR LE W) T BL At X TP (1)
ZBRAEST B A T AL, XA A T AR W o RE A
TP A7 Wi 1 W B RE , ELAE 9 0366 19 2 L ST R 45
P A TR WY o EORE N o 4R 1 RS BUE
W5 AR A SRR TR
2.3 WEMEESHEN
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Fig. 6 Community composition of biomass substrate and
volcanic rock samples at genus level
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485 T A 0y o A oy T MRS T A AT 3T
FE, 3 2019 4E 5 F—10 His B4R, B K B 5k
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TRt B S , RS K COD (NH, — N A1 TP ¥ &
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JOK AR . Ferb 5 T A W I A N T M T LA
i PN G L7/ IO B R BN (A R NS
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x5 HEMEEEVREMEIENTTEKREN

Tab.5 Water quality change of main river before and after

adding biomass substrate carrying bacteria

mg * L'

5iH HE W) B A AT Y M BT R
) NH, -N| TP COD |NH, -N| TP COD
I 7.5+ |0.45+ |65+ | 7.3+ |0.42+ |63+

2.5 0.21 |24.3 2 0.23 | 25.1
B | 8.4 033 | 32 | 86 | 0.36 | 26
4Rt 3.3 0.27 16 2.2 0.26 18

INTHgH — — — <0.05 | <0.02| 16

AT X 8 AR W R A B AR WA T NGS

I3, KOG BN A ) Jon B AT B B RE S 4 7 A 18R

KA o H A 7 JE AR = B e R G 9] )

ROy IR g B (32. 36% ), HIk 266 W

( Rhodobacter) , (5t 2.67% (WK 7)o

5 S 5 AL RE 1) A ) TR A b 4 SR A
ke , Alphaproteobacteria 5 F % %2 0. 34% , Pseudomonas
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PRI+ Z Y B AT R 5 —Jr i, AN I &%
F 5 S AR, JUHAS AT [A]A)E Hhe2s  4E
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Fig.7 Community composition of biomass substrate carrying
bacteria at genus level
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