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Effect of Temperature on Nitrogen Removal Performance and the Extracellular

Polymeric Substance (EPS) in a'Sequencing Batch/ Reactor (SBR) 7 ).,,-- .

SUN Hong-wei', CHEN Cui-zhong' , WU Chang feng® , ZHAO Hua- nan YU Xue' FANG Xiao- hang 4 /
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Abstract In this paper the long-term effectﬂ Qf temperature ‘on the nitrogen removﬁl pelformaq(e and the extracellular polymen(
substance (EPBS) in ‘a-sequencing batch redctor (SB_B) treating synthetic wastéwater /was investigated under three temperature
cofilitiong (ISQC 25°C 35%C). The resulté showed thiat high [temperatures (35%€) eould promote ‘the establishment of short-cut
n1tr1flt’:at10n pracesses jand improve nitrogen removal performance greatly Temperature had a significant impact on the EPS and its
(omposmon With an increased temperature ,_the EPS*and ﬁght].y"bound EPS (TB-EPS) content decreased, while, loosely bound EPS
(LB:EPS)! increased slowly. TB-EPS became dominant in the EPS (the percentage of TB-EPS/EPS was 69. 0% -79.5% ) , however,
the ratiol.(;f TB-EPS/LB-EPS decreased from 3.8 (15°C) to 3.6 (25%C), and then to 2.2 (35°C) with a gradual increase in
temperature. Moreover, protein ( PN) and DNA in the EPS, TB-EPS, and LB-EPS decreased with an increasing temperature.
Carbohydrates (PS) in the EPS and LB-EPS increased as temperature increased, nevertheless, PS in TB-EPS decreased. Furthermore,
25°C was identified as the breaking-point temperature in the variation of PN, DNA and PS concentrations. At 15°C and 25°C , PN was
the main component in TB-EPS and LB-EPS. PS has the second highest concentration and DNA the least. However, PS were the
dominant component at 35°C , with PN having the second highest concentration, and DNA having a subtle concentration. Moreover, at
15°C and 25°C, the EPS content increased in the nitrification process and reduced in the denitrification process.

Key words : biological denitrification; temperature; nitrite accumulation rate; extracellular polymeric substance
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Table 1  Characteristics of the simulated wastewater used in this study

SyE| COD/mg-L"! NH," -N/mg-1.~! NO; -N/mg-1.~! pH
[ 147.7 ~315.6 29.4 ~44.6 0.05 ~0.25 7.1~7.8
T 203.3 40.7 0.07 7.4
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1.3 i H 55k
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AR TS TR B TR TR T [ R (MLLSS)
FNR A W45 & P 277 [ R (MLVSS) |, JE 48 & &
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Multi 3420 % {3 3.
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Table 2 Operating conditions of three SBR reactors

5 i AT A B A B B O B ]/ min KK B 5 PR B/ mg - L ! B1T %A
JEARTE #EK W Bl DUIEHEK COoD NH," -N MLSS T/°C DO/mg-L"! pH
Ris 340 5 180 120 35 300 30 3812 15£1.0 0.1~2.5 7.5+0.2
Rosec 250 5 150 60 35 300 30 3728 25+1.0 0.1~2.5 7.5+0.2
Rise 160 5 90 30 35 300 30 3765 35+1.0 0.1~2.5 7.5+0.2

2 ZR5itie

R BEXT SBR AR W A AL 15 e
BERAYMASBEEENERHNEZ — &K
Jo A T T L ) B A 1 e S T T 4 A
FEAAR R N TR R | G2 B R R Ak i I S B 2
WS P 1R 3 R BEARIE T A KBRR,
ﬁéﬁtfimﬁ%ﬁn]ﬁﬁ%% FORI AL B 1
(a) ATLLVE ) ALt f v ﬂfykNH*-Nﬂ%r“ﬁﬁ
12576, ~37.2 mg -1 '] (E I 29,5 mg" " ol

+2,.8 mg- L") RW( « Rose Al Rigeg Luykﬁﬁ Nﬂ&

2.1

JEGRH 0 ~9.7 mg-L™" (“FHMEH 0.9 mg-L™" =

1.8 mg-L7"),0 ~88 mg-L™" (F¥MH N 0.7
mg-L™' 1.8 mg-L™") A1 0 ~10.6 mg-L ™' (F¥H

J91.0 mg-L™" £2.2 mg-L™") MR Y BR R 1
{E53 5100 96. 9% . 98-3% F1 96. 6% .- 7@%3 il 2
%1, SBR }iﬁ%ﬁiﬁ*ﬂﬁhmﬂ’mﬁ*-w&lﬁ%
, fﬁ%?iﬁ%%ﬁﬁNHﬂNﬂ%xﬁz% /? A
BFgEth 15 28 A 35%%’»1#? SBR }ir“%%ﬁw N
ﬂjz’?ﬁfﬁﬁz\ﬁw 98. 9% \,99. 9% #199..5% NH YN
%%xlz% 'ﬁ?ﬁ?%ﬂ\‘\ %ﬂﬁ? A e Eﬁﬁfw

R IR 15°c %#FT SBR RN #i s AT RHIANE, W

o J{ |
A=0ULs 1100
n 180
=
=] )
B i =
2 60 g
E 20r —o— kK —e—Ryscili’k —a—RoseciliZk  —o— Rysecihik 140
—— RisecEB#E —a—Rosc BB —v— Ryschifi¥
B
]
&0
E
5
=
2
4
0

100

80 - ()
<
¥ 60
Bk
B 40t
~

20 F

Aafmm‘“_““
0 - P Pl P M‘/A i a .A.. . _—
0 10 20 30 50 60 70 80

JR
El1 SBR RMBASEERIR, MU ERMMEAR LR HTL

Fig. 1

Variations of NH," -N, nitrification rate and the reaction type during the experimental period for R,s«

» Rose » and Ryseg
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