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Abstract:  The optimized measures for improving ammonia nitrogen removal efficiency and
product purity based on electrochemical magnesium ammonium phosphate (MAP) method were
investigated to remove high ammonia nitrogen from landfill leachate. The removal efficiency of ammonia
nitrogen in the electrochemical MAP reaction system decreased with the increase of initial pH. The
electrochemical MAP method could generate MAP precipitate at low pH, and the MAP precipitate had the
highest generation rate and high purity when the pH was between 6.5 and 8.5. The results was quite
different from traditional MAP method at the optimal pH in the range of 8-10. The batch addition of
KH,PO, improved the average MAP generation rate in the whole system. When treating real landfill
leachate, the electrochemical MAP method had higher ammonia nitrogen removal efficiency, lower

phosphorus residual concentration and higher MAP purity than the traditional MAP method.
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Fig.1 Experimental setup of electrochemical MAP process
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Tab.1 Quality of the practical landfill leachate
Mg*/| Ca®/ | FEfitE HL 5/
NH,-N/| COD/ .
iH . . (mg* | (mg- i/ pH | (psS-
(mg-L™)|(mg- L)
L) | L) |[(mg-L™") cm™)
2245~ | 1753~ |244~| 142~ 7.78~|2 510~
AClE] 8.6~10.4
2378 | 1952 | 287 | 171 7.84 | 4030

1.2 BUEMAPEXR

FRYE T S B0 5%, fL I %% 2 50 mA/em?, B
MR IE]BE 4 2 em, F 1. 0 mol/L i) HCI B{ NaOH 435 /&
AN UG pHo ZEWFFE NP BRI B, %50 46 pH ol
5.00 S ng ik e AT AR SRR | 15 % 200
r/min, W TE SR (2523 °C) Fikfr. 7Eifbi by
MAP ¥ 5 4: MAP 2 Ab FRECR % e sz 86 b, Ak g
A2 MAP ¥ 19 FL % B2 R 50 mA/em , AR AR [R] B A 2
em, T FE R K 180 r/min, JZ W B E] 4 2 h, 78 52
WG 5 RN 1. 0 h B 43 540 45 i 1Y KHLPO,, i &2
B N:P=1: 154458 MAP 7 tf— R PE 4 i KHLPO,,
P02 55 H A MAP 325 95 36 i) Jed A TR, 6 U
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(9 NH, ~N FIRE B2 LA K pH, 3 2 A £ B R &
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HEAA TP BE T, R X TZRAT S (XRD) XFUTTE ™4
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Fig.2 Effect of initial pH on ammonia nitrogen removal
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Fig.3 Effect of initial N to P ratio on ammonia nitrogen

removal
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Fig.4 Change of different index with one-time addition
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ZIFE T 1,25 b, 5 141 0. 75 h &) 1. 5 h {4
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Tab.2 Comparison of treatment performance

between electrochemical MAP process and traditional

MAP process
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Fig.5 SEM images of the precipitates from

b. {545 MAP 7

electrochemical MAP process and traditional MAP
process (x5 000)
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TEHL I % B A 50 mA/em W) Uf pH A 5. 0 WIHA NP
11 W ARIEE R 2 em BYACPE R, 2. 0 h &
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