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Research on the characteristics of algal biofilms in a simulated landscape

water supplied with reclaimed water

WANG Yi, ZHANG Heng , WEI Cunzhi, WANG Wenhuai
(School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract: This study explored the growth, temporal and spatial variation and composition characteristics of algae
biofilm on the surface of solid medium formed in a simulated landscape water supplied with reclaimed water.
Results showed that an obvious difference existed in the algae number, algae species distribution and the
composition in the algae biofilm at different time and location. The number of algae, EPS content, carbon,
nitrogen, phosphorus content, iron and manganese content in the algae biofilm of per unit area increased gradually
with time to the maximum value on the 65th day, and then decreased due to sloughing. In addition, during the
experiment, the average content of TCOD, TN and TP, algae number and EPS in the algae biofilm of the middle
layer was significantly higher than that in the upper layer and lower layer, which may be attributed to illumination
factor. In brief, the algae biofilm formed in the landscape water can absorb and enrich the nutrients and some heavy
metals from the reclaimed water, which may alleviate the eutrophication and heavy metal pollution when the
landscape water was supplied with the reclaimed water to a certain extent. However, some proactive measures

should be taken to control the negative effect to landscape of algae biofilm when the reclaimed water is adopted.
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Tab. 1 Water quality parameters of the simulated landscape

water during the experiment
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NH; —N 1.22+1.04 ME(NTU) 2.0040. 49
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Fig. 1 Time course of algae biofilm biomass and
spatio-temporal variations of carbon, nitrogen and
phosphorus content in per unit area
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Fig. 2 Time course of algae species, number and
density in algae biofilm
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Fig. 3 Time course of EPS in algae biofilm in per unit area

and the temporal and spatial variations of its components
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Fig. 4 Time course of iron and manganese in algae

biofilm of per unit area at different locations
3 iTit

WEEAW], O MR 52 38 28 AR QB SC B R 3%
LA i B B AR, G A R 1 AR
A, BEZSAR Y RO R P RE A G T Ok
HREiR B ¢ vy L O 9 A A R A I Y Y6 R I
JEHER B A KA — MR BL R, BRI
PEREUS L R, R IRAE - R R b
WO, G AR TR K ) 3 B 51 K T ek
AGRE b, RV A BER Z ) A Y, AT E
JERAESC I B AT REE AR, MAHET T2, d
AE G5 RGBS, e A Py I A K el 7
B, DI R A R B R

JEHRER TAESS 8] B XN 2 Ah, AR ) b A
TEARE. AR A Z KT, KT, H R
RO 9 B2 Ol — 4 v g in, 358 AR I A R
IS, BEE H IR BOROE ORI T R, A
) {0 8 A2 TR AL e AE i . TCOD, TN, TP %
BB BRI R TR R H, FEE IR
IB4T, UL K A A B L B 2 B A 4 I o )
WG R AR, ARG A T A Ky
ZRUEDVBBE, AR IS N AL R T T Y
PAFEE. X5 Singh S PO AR KBRS RAH 5],

1 &

(1) F AR A AN 4 7K R AL S WK A v T ik



154 o #

B R

A
S

% W(BRBER) %52 %

AR, TR A [ BN 1) F0AS [ 497 2 A 98 0 i M
BRI AT W AR AR B 2 R A T B
BEAEYERRAE SR, EAE. EPSEEUK
Be(Fe) i (Mn) & 8 X BE I 18] 2 #0380, 785
1817 65 d IRV A R AE, AR BB E AR
SRS, bR EERT LEMTE, HEE
Pl TCOD, TN #I TP f-F ¥ & & EEE.
EPS &M W& T L2 AT ZH% BAE. #AEY
B G = ) 22 7 W HE T 22 506 A G

(2)) KRG [ A 55 i s A B, W W AT A UK
HEVE TR, W E RS R T, Mt —
SE R RE b T2 Mg P AR K AN B ML K IR SR AR
HA R TG Y], (H 5| K s W R AR Y A
T S M) A 75 S AL e 2l 47 iy = e

S X 3@k References

(1] KM, Z27%E, F8E, et al IR TN 5 WK 4k K B
WA TREZREIT]. PEZKHEK, 2017(12):50-54.
NI Yong jiong, LI Jun, WEI Su, et al. Cases of ecologi-
cal project for water quality protection in small urban land-
scape water bodies[J]. China Water& Wastewater, 2017
(12):50-54.

(2] EA4f, SRWRHY, BB . 8 IR ORI 5 2 1R A K i

SOWARRAN G iy AR [T ] PO R R %
W CHREBMFAR) , 2018,50(1) : 105-110.
WANG Yi, GUO Xiao yu, ZHAO Chao. Changes of nu-
trient and algae in the production of reclaimed water and
thesupply of landscapewater[J]. Xi'an Univ. of Archi. &.
Tech. (Natural Science Edition), 2018,50(1):105-110.

[3] BOELEE N C, TEMMINK H, JANSSEN M, et al.
Nitrogen and phosphorus removal from municipal
wastewater effluent using microalgal biofilms[J]. Wa-
ter Research, 2011, 45(18):0-5933.

(4] JWwG ST, SKIERH, 5K, et al. BER 0 2 AL K BRT5 K P

RBEFWRMAIB I [T]. BEREEHA, 2006
(1):33-34.
XING Li zhen, ZHANG Xiang yang, ZHANG Bo, et
al. A preliminary study on eliminating nitrogen and
phosphorus from artificial wastewater by immobilized
bacteria-algae[J]. Environmental Science and Technol-
ogy, 2006(1):33-34.

[5] SUY, MENNERICH A, URBAN B. The long-term
effects of wall attached microalgal biofilm on algae-
based wastewater treatment[]J]. Bioresource Technol-
ogy, 2016,218:1249-1252.

[6] SUTHERLAND D L, CRAGGS R J. Utilising per-
iphytic algae as nutrient removal systems for the treat-
ment of diffuse nutrient pollution in waterways/[]].

Algal Research, 2017, 25:496-506.

[7]

[8]

[10]

[11]

[13]

[14]

[16]

Sk B ROk, TR 5 . M AR G W (EPS) 1R B8 1 AR
P BTG KT Cd e M [T]. SRR 5T, 2004,
17(5) :52-55.

ZHANG Dao yong, ZHAO Yong sheng, PAN Xiang
liang. The role of EPS in removing cadmium in sewage
by algae-bacteria biofilm[]J]. Research of Environmen-
tal Sciences, 2004,17(5):52-55.

HILL W R, LARSEN I L. Growth dilution of metals
in microalgal biofilms[]J]. Environmental Science &
Technology, 2005, 39(6):1513-1518.

iy, BUBE, BB, et al. BERAPIEEANIA
FRuf ORI IE )], BREEREEE, 2007, 28(4):742-746.
MA Peiming, KUANG Qi jun, LING Xiao huan, et
al. Study on efficiency of nitrogen and phosphorus re-
moval by algal biofilm [ J ]. Environmental Science,
2007, 28(4):742-746

KATERINA S, MARTIN T, TOMAS R. Phosphor-
us removal using a microalgal biofilm in a new biofilm
photobioreactor for tertiary wastewater treatment[] ].
Water Research, 2015, 71:55-63.

ZHANG Q, YU Z, ZHU L, et al. Vertical-algal-bio-
film enhanced raceway pond for cost-effective
wastewater treatment and value-added products pro-
duction[J]. Water Research, 2018, 139:144-157.
AR ZEEF G SE A et al. JGIRXT I BEIL AR AR U AR
g (1], hvE Rl B, 2018, 46(10) :94-98.

ZHU Lin, CHE Xuan, ZENG Xian lei, et al. Effects

of light intensity on the community structure of symbi-
otic biofilm of bacillus and algae[]]. Journal of Shanxi
Agricultural Sciences, 2018, 46(10):94-98.

GAO F, YANG Z H, LI C, et al. A novel algal bio-
film membrane photobioreactor for attached microalgae
growth and nutrients removal from secondary effluent
[J]. Bioresource Technology, 2015, 179.:8-12.

CHIA SR, ONG H C, CHEW K W, et al. Sustainable
approaches for algae utilisation in bioenergy production
[J]. Renewable Energy, 2017:S0960148117302938.
2, FHERL K5 et al. JEAY) RV 88 p/NER A
PR S RO R (T ). IR TR AR,
2018, 12(2):670-676.

LI Chun, WANG Sheng wei, ZHANG Lei, et
al. Regulation of light intensity on characteristics of
growth and metabolism of Chlorella biofilm in a mem-
brane bioreactor[]]. Chinese Journal of Environmental
Engineering, 2018, 12(2):670-676.

SINGH S P, SINGH P. Effect of temperature and light

on the growth of algae species: A review[]]. Renewable

&. Sustainable Energy Reviews, 2015, 50:431-444.

(R#E L O





