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UASB / SBR - N
. SBR ‘p( NH; N) =111.5 ~250 mg/L ; peop =517. 2 ~934. 2 mg/L; pyp =0.9 ~5.7 mg/L;
Py =50 ~8.5 g/L; pH =8.15 ~8.63.
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Fig.1 Variation of NO; N NO, N and relative characteristic of ORP for different NO; -N during denitrification in SBR
ORP NO, N | N, E
ORP ORP
1 ORP
NO; N.NO, N
ORP NO; N.NO, N !
NaR
NO, +2H" +264d>N02_ +H20—82.9k,]'m01_I (1)
_ . NaR | -
NO, +4H" +3e —>7N2 +2H,0 —-277 kJ*mol (2)
Exormos  Enymor 0.43V 0.956V
2 ORP
2.2
* Tred NO5 N = Tace NOy -
( . . )
(2K, yosx)
p( NO; N)
(2K, N03‘4\I)
p( NO; N)
p(NO; N)
TpN
( Monod) ]
kS
(3)

TpN :Ks +8S



10 : ORP SBR 1399

TN (mg/(Led)); S p(NO; N) (mg/(Led)) ;& (d7); K,
(mg/L) .
T'pN rox =AS) DO
1 p(NO; N) p(NO, N)
TN
2 1) ( NO, N +NO,-N)
; 2) NO3_ —IV “ » “ 7}rDN'
2.3 n(C) /n(N) r. NOs N Tace NOy N~ Tred NOyN
n( C) /n(N) NO; N N, n(C)/n(N) 3.75.
2 n( C) /n(N) NO; -
N.NO, N . : Puiyss =235 g/L
14.2C p(NO; N) =49 mg/L p(NO, N) =0.39 mg/L 5 n(C) /a(N)(2.25:
1.3.75:1.6:1.9:1.12: 1) e NO7 N T ace NO5 N~ Tred NOF . 2 1.
> sop > sop > sop
e ' -+ NO.-N Je e ' -
% _ 40 +N()Z—N % _ 40 % _ 40 _._Ngg,N
2 S osor 2530 T 5 30f = NO-N
Z £ 20r Z 22 Z 2201
|~ |~ |~
'g" 10+ ‘%m 10 g’ 10+
~ 1 1 1 —3 = I &
a 0 2 4 6 O 2 4 s> % 2 4 6
t/h t/h t/h
(a) n(Cy/n(N)=2.25:1 (b) n(C)/n(N)=3.75:1 (¢) n(C)/n(N)=6:1
-~ -~ ar red NO3-N T ed NOS-N
= 501 = 50 0247 @r, yo. :
s 4 - NO-N = - NO;-N
< I s0f ~NO;-N < T a0 ~ NO;-N - 0.16
g £ 20 g £ 201 g
& 10t = ()
é é o % 2 5 ]
g 0¥ v - o 0 - 3% [ 5 7|
2 4 6 2 6 2.25:13.75:1 6:1 :1
t/h t/h n(Cyn(N)
(d) n(CYn(N)= 14 9:1 (e) n(C)/n(N)=12:1 (1) R PHER M AL,
2 n( C) /n(N) NO; N. NO, N Tred NO5 N Tace NOg N red NOy N

Fig.2 Variation of NO; N NO, N at different n( C) /n( N) and the effect of
n((C) /n(N) on 1 vogn Tace Nog~ Tred Nog
1 N
Table 1 Rates of NO;-N reduction NO,-N reduction NO,-N accumulation during NO,-N accumulation

phase of denitrification

‘ /(mge (Leh) )
n( C) /n( N)

/h NO; N NO, N NO, N
2.25:1 0~2 19.8 7.8 11.8
3.75:1 0~1 34.3 12.6 21.3
6:1 0~1 36.1 13.6 22.1
9:1 0~1 38.2 13.8 24.0

12:1 0~1 37.7 13.3 24.0
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ORP Used for Process Control Parameter for Nitrite

Accumulation in SBR Denitrification
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Abstract: In order to avoid the discharge of nitrite into the receiving water body the feasibility of using the
oxidation reduction potential ( ORP) as control parameters for nitrite accumulation in SBR denitrification for the
treatment of leachate via anoxic/anaerobic UASB was investigated. Experimental results show that under the
four different initial NO; -N concentration used nitrite accumulation is observed obviously in SBR
denitrification. It also concludes that the nitrite accumulation rate is 0.117 0.136 0.235 and 0.068/d

respectively. In addition two break points of nitrate and nitrite on ORP profile indicate that the nitrate reduction
reaction and nitrite reduction reaction are completed respectively. For the denitrification in which nitrite
accumulates obviously nitrate concentration is used as the sole parameter of the denitrification rate ( r,y) is not
accurate and the total oxidized nitrogen ( NO; N + NO, -N) should be used or named as nominal r.
Furthermore it concludes that nitrite accumulation is observed that at five different C/N ratios conditions the
accumulation of nitrite caused by nitrite reduction rate is slower than nitrate reduction rate and for the nitrite
peak value it should be a rate of a balanced point according to the Monod kinetics equation analysis. The
dosages of carbon source is sufficient for the conversion of NO; N— NO, N however it is deficient for

transformation of NO_ N—N, when n( C) /n( N) was 2.25:1 3.75:1 respectively.

Key words: landfill leachate; oxidizationredox potential ( ORP); denitrification; nitrite accumulation;

sequencing batch reactor ( SBR)



