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Enhancing the nitrogen removal of anammox

at low temperature by electric heating of filler
XIE Fei,ZHAO Bowei,ZHOU Aijuan, YUE Xiuping
(College of Environmental Science and Engineering, Taiyuan University of Technology , Taiyuan 030024 , China)

Abstract: Using pyrolysis waste tire as biological filler,the enhancement effect of a new electric heating filler method
on anaerobic ammonia oxidation denitrification of UASB at low temperature was studied by adding low voltage to the
filler to form a parallel connection. The experimental results showed that compared with the traditional heating meth-
od, the electric heating of filler shortened the heat mass transfer path,improved the microbial ambient temperature,
and then improved the denitrification efficiency. Under the low temperature environment of 10 °C, the filler electric
heating method could increase the total nitrogen removal rate of anaerobic ammonia oxidation from 16.9% to 74.9%.
The temperature around the filler could be stably maintained in the range of (32+2) °C,which was more suitable for
microbial metabolism and growth. Compared with the traditional external electric heating wire method, the energy uti-
lization rate of filler electric heating increased 17.5%. In addition, the iron in the tire core was released into the water
environment in the form of Fe**/Fe* during power on, which promoted the occurrence of iron ammonia oxidation, iron
oxidation and autotrophic denitrification,and enriches the denitrification path. The filler electric heating technology
can provide a new research direction for the field of low-temperature biological nitrogen removal ,and has a strong app-
lication prospect.

Key words: low-temperature biological nitrogen removal ; Anammox ; Feammox ; electric heating filler;waste tire
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Fig. 2 Nitrogen removal effects of UASB reactor
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F1 EMNBEARHEHNREBRIE
Table 1  Nitrogen removal effect of the reactors at different stages
o R1 R2
brée efIEA NEoNTE T NO,NFH IR INFE NHNTH NONH Pk TN EH
PRI EBRRI%  NOs-N/(mg-L™Y) ZBRFi%  KBE%R/% EBRR/%  NOy-N/(mg-L™)  EBRR/%
I 1~10 69.2 58.5 12.9 68.7 70.3 59.2 11.6 69.0
Il 11~20 147 11.6 1.8 13.8 16.9 12.3 1.7 15.1
i} 21~25 4838 526 3.8 525 44.7 38.2 6.1 438
\Y 26~35 742 723 4.1 749 70.0 56.7 11.1 67.3

Fx2 RMNBFAREME pH Fe/Fe™RE FA 1 FNA iREMETL

Table 2 Variation of pH, Fe*/Fe* concentration, FA and FNA concentrations in reactors at different stages

AR £ B B K pH T FeX/Fer B B/ (mg - L)

X FA TR/ (mg- 1) Y FNA Bk B/ (ug- 1Y)

K HK K Hk

| 7.77 0 0.97 0.40 0.97 10.58
R I 7.07 0 0.22 111.67
m 7.16 17.95/7.40 0.22 0.39 149.97 33.11

v 7.45 10.33/6.22 0.41 10.37

| 7.85 0.97 0.46 0.97 8.71
R2 I 7.09 0 0.23 105.73
m 7.33 0.22 1.21 149.97 23.02

v 7.67 1.46 7.69

AT AR L B O AN AR, LR N )
SRR B S, TR pH A T 550804855 | #6
O3 R AR B T SR D I OH-45 A T
VE , IRBRRE IR pH FIRCR: | FHAR (4 4% 9 W0 38 ) %
A DR HL T RV TR SR A, 2RI B 445 i kS
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Fig. 3 Bio-chemical nitrogen removal path of reactor R1
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Fig. 4  Analysis results of sludge community
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