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Fig.1 Schematic diagram of suspended
growth reactors
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Tab.1 The indexes of water quality and bioflocs after 10 days of cultivating (Mean + SD)

JEFR Index 4“1 Content/ %

FEF5 Index 21 Content/ %

T A A NO, ~-N/ (mg/L) 0.26 + 0.05
R A NO, ~-N/(mg/L) 0.00

58 NH, * -N/(mg/L) 9.81 + 1.08

G YER Active Phosphate/ (mg/L) 3.90 + 0.77

R TSS/ (g/L) 3.83 = 1.02

VER MR TR BRI VSS/ (g/L) 3.17 = 1.11

5 MR BIARR FVS ./ % 24.00 = 2.56

M H Crude protein/% 36.18 + 1.07

JR4y Ash/% 17.21 = 2.08

fig®s Phosphate lipid/ (mg/L) 0.53 + 0.06

BREE

Total OUR/[ mg/(L - h) ] 23.76 + 3.56
Heterotrophic iii-ﬂiﬂaé%f/fmg/( L-h)] 18.36 = 2.99
Nitrification }fiﬁﬁﬁ)%@?my( Lh)] 5.40+ 0.85

Exnacellula]fisﬁi?/ﬁ(ﬁmyg VSS) 14.70 + 2.03
Extracellular polfii(,ifie/( mg/g VSS) 11.46 = 3.01
s TR B LK 460.80 + 6.42

Extracellular DOC/(mg/g VSS)
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pH 2514 T HEFI A4 25 2 50 38 b A0 40 1 2 AR
AEAE DL o
1.4 SHmESWNERE
1L.4.1 KFEtEHs

KA F 4 H BT KAE 4 0.45 pm
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DERR I I8 IS, T N-(1-25858) - OB R I .
TR & (NO, "-N) | 58 &b 73 5l o't J3 125 I Al 1R
(NO; ™ -N) g Faali) 0 D' 0 B2 vA B & 4 ( total
ammonium nitrogen, TAN) AHE6 P13 66 B
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M E DOC 3 i B2 B 4 1h-58 Hh 20 D' 0 B8 12 0
A (total nitrogen, TN) "™, JRLEE ¥ 4 pH 4R
Ak JEL R A ] YSISSOMPS 22 2 JOUK Jo il 5 {3
Eo. BETCHLA (total inorganic nitrogen, TIN) &
NO, -N.NO; "-N.TAN Z#1, A HLA (TON) Ky
TN 5 TIN 222,
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Fig.2 Change of the concentration of nitrite-N, nitrate-N and

total ammonium nitrogen (TAN) in three groups
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Fig.3 Change of the concentration of total ammonia nitrogen (a) and TON/TN (b) in different pH groups
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Fig.5 Change of the phosphate lipid content of

microbial flocs in different pH reactor
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Fig.6 Change of the total oxygen uptake rates (OUR) of the total bacteria, heterotrophic bacteria

and the nitrifying bacteria in the microbial flocs in the three pH groups
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Fig.8 Changes of crude protein (a), polysaccharide (b) of the EPS and

the total EPS content of microbial flocs in different pH groups
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Tab.2 The crude ash and crude protein content of microbial flocs in different pH reactors (Mean + SD) %

EAEFEY) Waste sludge pH 6.5 pH7.5 pH 8.5
HLK 3 Crude ash 17.21 = 1.78 6.37 + 0.32 7.00 + 0.16 6.82 + 0.86
#&E H Crude protein 36.18 + 0.16 20.61 + 3.08 18.83 + 0.11 19.04 + 0.57
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Effects of pH on ammonium nitrogen conversion efficiency and bacteria
activity of microbial flocs

LI Li', LI Wenqing', TAN Hongxin'*”* | LUO Guozhi'*”

(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Freshwater Aquatic Genetic Resources, Minisiry of Agriculture and Rural Affairs, Shanghai Ocean University,
Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghai 201306, China)

Abstract; The paper studied the effects of different pH values on the cultivation of microbial floccules utilizing
the waste sludge from the recirculating aquaculture system that reared Scortum barcoo. 1t was carried out in
fresh water at 29 — 32 °C. The results showed that there were no obvious nitrite and nitrate accumulations
when the pH values were 6.5, 7.5 and 8.5, and the average removal rates of soluble active phosphorus were
1.29, 0.92, and 0. 80 mg/L - d. At the end of the experiment, the average concentrations of ammonium
nitrogen in the three groups were 37.71, 12.74 and 17.55 mg/L, respectively. It was found that pH value
had no significant effect on the total microbial activity of microbial flocs, microbial content and activity of
heterotrophic bacteria and nitrifying bacteria. Crude protein and polysaccharide of extracellular polymeric
substances of microbial flocs at pH 6.5 were significantly higher than those of the other two groups; the crude
protein content of microbial flocs of group pH 6.5 was 20.61% , which was higher than 18.83% of pH 7.5
group and 19.04% of pH 8.5 group. It could be concluded that: pH significantly affected the ammonium
nitrogen conversion efficiency, but had no obvious effects on the activity of bacteria on the flocs. the pH 7.5
and 8.5 were more beneficial to the ammonium nitrogen conversion.

Key words: microbial floc; pH; aquaculture solid waste; suspended growth reactor; ammonium nitrogen

conversion
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