e

W il

FCR4

IR e 0 A A AR A B o W R 15 g W M P S SR AT 7

FECA

Experiment on Biofilm Growth of Cohesive Sediment and Effect on Adsorption or D

esorption

PSS 1T

Jeib, "LV, R, ZREIE, W PR R

FECRBEH

Sediment, Biofilm, Growth model, Community diversity, Adsorption and desorptio

n

S

AR IR AR RGN B AR Gy T2 AAES TR . YIRS RGN
T EM RS T RIF IR EM = 0 WA R &, fEJeibRImE B ED
JE e AN TR B — 7 T R T AT Ve vb BRI S5 S ) s s, o — i 1
IKARG G B FREVITUR I AR IE . O TAEX KR i 7t 1 Z AL h fE e Vb 2R
AR AR XYV E A TR SURIE (AR . RARNC) « et (UTRSE L
FASRFIE) « R RrE GREZhRE) LLEIRIES Caiba. MRERD SEmsnd, B
IO A A B SR BRI AL A R PR AN S RN FEAR X B D, S B S A K E B b
AR =, KR YYD SR A S OUR T OGE N EEA R . W Rl R )
JRA R BN AR KR VDRV AR R AR B AR TS = A . R AR AR KB
FRAWTTE, DARIRTRVD BBy R R HEAT AR VIR FR s, 26 BmE Tl ib R i 2B YRR A=
K. HECRHAEMRKENRE, B8 T AFZKGUE A RS E VIR B A4
KA, I G S AR AR tH R, ST 1 R VE Y BV SRl R A2 AL R A A AR Y
T 703 W e ¥ 3 T A A M 1 A A T AN A P B AR A 15 Ve b 2R TR R KA A KR B 5 D)oK
R, JeIRARIAE, KGR, EMEME, @RI RS AR R IR
(IS BRI SO R . IR VO REVE ZARIERORT I, JE I AR 16S rDNA i &
BARRAT BRIV AR R R o R 2 REVE DT B SRR 2 REPE AT (B FEPETR AL
DR MEBZFNE DT (Veen B FEARKIEH . PCA ITEE) o BHE ZHEVE T
25 R AEAR I 1) SOAS R S5 A0 1 B ARV o O A o = FE AN 2 RE kS DB s YD AR R L i
XFZREERIRE I, Oy E VISR AT R 3 A . gD AR A A S R PR R R e e
7T, CARHERER . WEIR — SO AR, BEAT AR ZE MR AR A B B = P A B S8
W A S 8 SRR, AR A A AR e v b o) B PR B AR R R BEA F, TD e TFiib As
0 PR B e AT AR i, A B R A R0 Y Y TR R B RS /B R R A

LIPS E |

Microorganisms are the important components of aquatic ecosystems and widely di
stributed in aqueous environment. Sediment, a special realm in aquatic ecosyste
ms, provides excellent substratum for microorganism colonization. The secretion
of metabolic products by microorganisms causes the formation and growth of bio
film on the sediment surfaces. Biofilm growth could influence the original phys
ical properties of sediment and their transport processes, on the other hand, i
nfluence the adsorption and degradation properties of pollutants and nutrients
in waterbody. The previous research usually focused on the impact on biofilm gr
owth of sediment morphology features (floc density, size gradation), sediment m
ovement process (settling velocity, rheological properties), sediment transport
processes (incipient velocity) and bed surface morphology (sediment transport
rate, roughness), but little is about the influence on the chemical properties
(adsorption and desorption etc.) and environmental effects. And there is also 1
ittle research about the quantitative analysis of the biofilm growth, which is
the important aspect of sediment and aquatic ecological environment. In this pa
per, the research mainly includes three aspects: the dynamic model of the biofi
Im growth on the sediment surface, the community diversity of the bio—sediment,
as well as the adsorption and desorption properties of the sediment. The resea

rch on the model of biofilm growth is directed through the culture experiment o




f biofilm vegetating using sediment as the substratum, and focuses on the growi
ng process of the biofilm. We use the loss on ignition(LOI) measured by muffle
furnace as the variable in this model, consider the influence of the different
flow velocity and sediment particle size on the biofilm formation and growth, a
nd base on the classical theory of biofilm growth. Therefore a model of biomass
that changed with time is proposed. Research shows that the biofilm growth rat
e and biomass was closely related with the sediment particle size and flow velo
city. The smaller the sediment particle size and flow velocity, the larger the
biomass. The above research could be well calibrated by the following model. Th
e research on the community diversity of biofilm is based on the sequencing tec
hnology. The relations of the bacteria community are reflected using the sequen
cing technology called 16sRDNA. The analysis community diversity included basic
diversity analysis (diversity index, taxonomic analysis, etc.) and senior dive
rsity analysis (Veen figure, Hclust bar, PCA analysis, etc.). The results of co
mmunity diversity analysis can well reflect the abundance and diversity of bact
eria under different conditions, and reveal the influence of sediment partical
size and flow velocity on the diversity, as well as lay a good foundation for t
he research of the environmental effect of biofilm. The research on the changes
of the adsorption properties when growing biofilm on sediment surface is based
on the model of adsorption isotherm. The study performed some laboratory exper
iments using Cu(N0O3)2 solution and KH2P0O4 solution as the adsorbent at differen
t biofilm growth stage. The results of the adsorption experiment show that the
growth of biofilm on the sediment surface has a more promoting effect on adsorp
tion of KH2PO4 solutions but a less promoting effect on adsorption of Cu(NO3)2
solution, for the sediment has a strong adsorption ability of the Cu(NO3)2 solu

tion.
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