Had s 1Y) B IR AR K FF WA BB O Vol. 44 No. 11

2016 4 11 A Journal of Northwest A&.F University(Nat. Sci. Ed.) Nov. 2016
R0 £ H R st ] 0 2016-10-09  10:08 DOI:10. 13207/j. enki. jnwafu. 2016. 11, 015

) #% W BRIk - http: //www. enki. net/kems/detail/61. 1390. S. 20161009. 1008. 030. html

= R R IR K o R B 5

B @ HEA KR

(1 PG 22 3 RO R ST B TR 2 e . BR VY D422 71005552 BRI FRBE AL DF 0 e B P P22 710061)

@ ZE]1 [AMY 5 =ik RREA N F2 s I A, Drk) DA SEsh MR RSN ER
Sy AR AT AR M R R L FELATE o A = R B N 2 T A K T Y U R AT A B S 4% R AR TR R L R T
(EBE WM pH EXN HA L RECR A Z 0, I AN LRIV HAT 0. (45 R]Y 7£— @ W HE W, = 4E il
LR BRBOA 23 W A PO A F L PR A B TR R SRR BT MR R S M B T s XM LR R 9 VL LA B D 50 min,, B 0. 02
mol/L 1) NaCl ff i i 5t . 76 5 K pH S rh P Ed = 2 A A S 07 256 B8 % I 7K v 40 26000 26 B0 00RO i 25 ok 288 i i AT 3
70% . IR B R HIS A T AT AR BRI R FEA 2 e — iR A (NHO 7E i b B B AR 1R N,
TOEMIR R PSR MR S TR (NHY ) & A A2 Uk R0 A B N, o B /b o ST il 280 A A 2R 1Y 26 R
R ZNA DR E BT - OH, O, 5 PRV EARTE M T M B2 00k . D850 ] = 4 o A vk 7 38 1 45 1 T %R 7K P iy
RAAE RGMRERGOR I B A S0 I )R — k75 G /NS Re A

(xRl &A; Emmfbeaie; miZmib el 881

[(FESZES] X703 [XmkirER] A [xEEHS] 1671-9387(2016)11-0104-07

Removal of ammonia nitrogen in wastewater by three
dimensional electrode method
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Abstract: [Objective] This study investigated the main method to remove ammonia nitrogen and the
oxidation mechanism using three dimensional electrode method. [Method] Three dimensional electrode re-
actor was used to treat ammonia nitrogen in simulative domestic sewage with graphite as anode, stainless
steel as cathode, and columnar activated carbon as particle electrode. Factors influencing removal rate of
ammonia nitrogen (electrolysis time, voltage, concentration of electrolyte (chloride ions) and initial pH)
were optimized and the removal mechanism was analyzed. [Result] With certain range,removal of ammonia
nitrogen by three-dimensional electrode was increased with the increase of electrolysis voltage,electrolysis
time,and electrolyte concentration. The removal rate reached 70 % under the optimal conditions of voltage 9
V,electrolysis time 50 min, sodium chloride 0. 02 mol/L and neutral initial pH. There were mainly two
pathways to remove ammonia nitrogen. One was free ammonia was converted to nitrogen gas by direct oxi-
dization, while the other was ammonium ions were converted to nitrogen gas by indirect oxidization with

chloride ions. Small amount of nitrite nitrogen and nitrate nitrogen were generated,indicating that partial
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ammonia nitrogen was indirectly oxidized by active oxide such as hydroxyl radical. [Conclusion) Three-di-

mensional electrode method had good ammonia removal efficiency from wastewater under the suitable con-

ditions with short reaction time and less secondary pollution.

Key words: ammonia nitrogen; direct electrochemical oxidization;indirect electrochemical oxidization;

chloride ion
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Fig. 1 Experimental device of three-dimensional electrode
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Table 1 Effect of electrolysis time on contents of NH;-N,NO;-N and NO,-N in effluent mg/L
ET; fi T{y’i:f‘;e NH;-N NO;-N NO,-N hﬁﬂﬂy’if o NH;-N NO;-N NO.-N
#E7K Influent 20. 69 BD BD 30 8.65 0. 80 0.007 3
10 14.01 0. 50 0.003 8 40 7.42 1.12 0.009 2
20 11.68 0.69 BD 50 5.92 1.21 0.006 4

IE:BD FR Ik Tk, FRR.

Note:; BD was below the detection line and the same as the following table. The same table.
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Table 3 Effect of electrolyte and its concentration on t contents of
NH;-N,NO;-N and NO,-N in effluent mg/L
H, i i ] / min NH;-N NO;-N NO.-N
Electrolysis time Na; SO, NaCl Na, SO, NaCl Na; SO, NaCl
# 7K Influent 21.23 20. 69 BD BD BD BD
10 17.01 14.01 0. 50 0.53 BD 0.003 8
20 15.42 11.68 0.58 0. 69 BD BD
30 14.63 8.65 0.62 0. 80 BD 0.007 3
40 14.19 7.42 0.71 1.12 BD 0.009 2
50 12.37 5.92 0.78 1.21 BD 0.006 4
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Table 4 Nitrogen balance of three-dimensional

electrode at optimum conditions v

A A EKE R

A i 4 Nitrogen output
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