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1
1.1
SBR 4.6 L, . 50% , 5 min; .
320 min; 30 min; 5 min. 30+£0.5C,pH.7.8~8.5, 12 h.
1.2
; . N S 0.5
mg/L( :Mn, SO, » H,0 0.117 mg /L,NaMO, « 2H,0 0. 11 mg/L, CoCl, « 6H,0 0.120 mg/L,
Zn, SO, « 7TH,0 0.110 mg/L,NiCl, « 6 H,O 0. 104 mg/L.  FeCl, « 6H,O 0. 124 mg/L).
A*/O , (MLSS) 3 670410 mg/L.
NH, -N 15~17.2 mg/L, 1L.
1.3
T NH N ;
NO, -N :N-(1— ) - s NO; N . s MLSS/MLVSS . ;DO .
spH  : pHS-3C
1.4
ORPY |NO,; ¥ NO; P | NH; P DO
20 pm <5 s.
, &5 pmol/L
De Beer DM, :NH,Cl 0. 3 mmol/L,
NaNO, 0.1 mmol/L,Na, HPO, 0.57 mmol/L,MgCl, 0. 083 6 mmol/L,FeCl, « 6H,0O 0. 185 mmol/L,
CaCl, 0.2 mmol/L, EDTA,Na 0. 27 mmol/L. , K"
NH/ . K*. NH; 90%  NO,
90 %% .
1.5 @ = =]
o © L
1 © ©0 O1—m
’ | |
s 0.01 mm. ®_v
500 pm. ——
’ ’ (M Micro, operators; @ Test electrode; @ Sludge flocs;
@ Suppoet net; @ Reference electrode; © Test cham-
ber; @ Data input; @ Computer
300~310 min . ) 1
’ Fig.1 The schemes of microelectrode test device
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:C(z,t) P4 ol ;¢ ;s D, (sz/
S) s 30 °C, R(=) ; P(2) NH, NO; 30C
:2.72X107° m*/s,1. 8 X 107" m*/s.1. 6 X 10" m"/s""*. $
0.8, $X Dy 80% NH/ NO, 30T
2. 176 X107 m?/s,1.44X107° m*/s,1. 28 X10™" m*/s.
2
2.1
2 NO, -N NO; -N (35
L/H.30 L/H.25 L/H) ( 200 mgN/L.300 mgN/L,400 mgN/L)
NOB s NO, -N 23 d ,NH; N 90 % s
9d ( 35 L/H,DO:0.9 mg/L),NO; -N ,NO, -N
;10~16 d NH; -N 300 mgN/L, ( 25 L/H,DO:0. 6 mg/L).NO; -
N sNO, -N 3 17~234d , NH/ -N 400
mgN/L, NOB ,NO; -N , 3 ,NO; -N 91%
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Fig. 2 Variation of nitrogen compounds Fig. 3 The hitrite and nitrate nitrogen concentration and
nitrite accumulation efficienly
2.2 N

, 35 L/H,30 L/H.25 L/H,

200 mgN/L, 200 mgN/L ,300 mgN/L,400 mgN/L).

b

(D (200 mgN/L) 35 30 L/H
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.1 500 pm . [11]
DO.NH;-N  ORP ., NO;-N NO, N

NH, -N

25 L/H.,

3 000 pm,

300 pm.

DO,

DO



525

4
1 )
Tab.1 The total content of each nitrogen under different aeration strength
NH, -N NO; -N NO, -N
/ L (gN e+ min) /pmol « (cm” « h) ™! /pmol « (ecm” + h)~ /pmol + (cm® « ) ™!
0.634 3.9 2.6 1.48
0.543 3.39 2.2 1. 65
(L + (gNe+min) ")
4(a) ’ 0~500 pm s 36 ymOl/LN(){—N,
500 pm NO; -N 72 mgN/L, 500~1 000 pm DO NO; -N
132.1 ;Lmol/L\61. 54 ;Lmol/L, NO; -N 61 ;;mol/L ,DO 1 000 pm 45.9 ;Amol/
L, DO , NO; -N NO; -N.
4(b) , 0~750 pum , 56. 35 pmol/LNO, -
N, 18. 8 [,LmOI/LN()g -N, 700 pm NO, -N 102. 6 meOl/L; 700~1
000 pm DO NO, -N 23 pmol/L.37. 2 pmol/L, NO; -N 46. 86 pmol/L,
1000 pm DO 69 pmol/L. 1 molNO, -N NO; -N 0.5 molDO,
700 ~1 000 pm NO; -N NO; -N, DO DO
-5001 NO, NO, -500 :
c e ;AA ‘% ) qu,.; ¥ - o %‘NOZ sl | DO ¢ j‘
EX A\AAA 'E;-/././c "’0 NH ] El k‘\‘\g E‘/ ./.,./0 § ’,00' N H+4
% 5001 s .,./,/- .\.\'\., ’,0 %_ 500r ﬂé/. \0 - w’/‘/o/‘
A 1000}‘ s "" &1 000} ﬂ‘ { \
1500 {I 1 1 1 1 ] 500_ 1 1 1 1 1
50 100 150 200 250 300 0 50 100 150 200 250 300
Concentration/p mol « L™ Concentration/y mol « L™
-400 . . -400F . .
200+ Comsumption Production -200F Comsumption Production
A ¢ 0
2l :
L 600F _u peyy A" £ 600F 4 byt
5 800F R(NOY) 5 800F R(NO>) (kA—
AR +roo) o)
15000 >~ RNHY . . 15000 *_RNHY | .
-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 150
R/p-mol(cm™h)’ R/p-mol(cm’-h)”
(a) ammonia concentration is 200 mgN/L, (b) ammonia concentration is 200 mgN/L,
when aeration rate is 35 L/H when aeration rate is 30 L/H
4
Fig. 4 The conversion of nitrogen compounds in actived sludge flocs
(a) (b) , NH; -N (200 mg/L) ( ),
NO, -N s NO, -N NO; -N , NO,; -N , (b)
NOB NO; -N ,NO; -N
NH; -N NO; -N NO; -N
NH; -N ; NH; -N.
, NO; -N DO, DO
, DO AOB NH; -N NO; -N.
(2) 25 L/H 300 mgN/L 400 mgN/L
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Tab.2  The total content of each nitrogen under different aeration strength
NH, -N NO; -N NO; -N
/ L (gN e+ min) /pmol « (cm” « h) ™! /pmol + (ecm” + h) ™! /pmol + (cm® « ) ™!
0.291 2.96 0. 65 2.41
0.226 4.74 0.95 3.8
(L + (gNemin) )
5(a) , 0~500 pm , s
NO; -N 76.8 pmol/L,NHT—N 52.2 pmol/L, NO, -N 450~500 pm
121.5 Hmol/L, 5 500~900 um s
NO; -N 16. 7 pmol/L, NO; -N 22. 25 pmol/L,DO 21 pmol/L,
900 pm DO 23 pmol/L.
5(b) , 0~250 pm , NO, -N 100 pmol/L,NH; -N
66. 2 pmol/L,NO; -N 9.8 pmol/L, NO, -N 250 pym 199
pmol/L, ; 500~900 pm ,NO, -N 24
pmol/L, NO; -N 23.2 pmol/L,DO 21 pmol/L, 800 pm DO 6 pmol/L.
DO , NO; -N NO; -N,
-500 - -500[ 4 NO, NO
NO, NO, DQ (¥4 5 DO %
£ 0 X"\A .‘ — ’lNH* g 0 N A y o/!/'j‘
= = > =S /./:"f“"'\}r” NH',
7 S00p o [‘/ . £ 500 ¢° s &
3 S S Cad o
& 1000k ft f "f mooo:[ “I[A
1500 1500
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Concentration/ mol - L Concentration/y, mol « L
:42‘88 3 Comsumption Production '388 L Comsumption Production
i R 0  w—
Egi L = 0l o—
2 Q0[-A-RMNO,) A< £ 000T-a—prNO) e
21 000t —=—R(NO,) S R s00r RO
12001 _e— R(NH") | 888 r R(NO;)
1400t L L . L 1400 |—®— R(NH")
-150 -100 =50 0 50 100 150 -150 _160 _5'0 0 5'0 160 150
R/p,-mOl(sz-h)-l R/},l-mOl(sz-h)J
(a) ammonia C(_)ncentra_tion is 300 mgN/L, (b) ammonia concentration is 400 mgN/L,
when aeration rate is 25 L/H when aeration rate is 25 L/H
5
Fig. 5 Nitrogen compounds conversion in actived sludge
(a) (b , (25 L/H) s NO;, -N ,
,NO, -N 3.8 pmol(em® « h) ™', NO; -N 0. 95 pmol(cm” «
h) . NOB AOB s NO; -N
4 5, 0.634 L./ gN » min 0.226 L/ gN « min. NO, -N
NO; -N »,NO; -N
3.8 pmol(em” « h) ', NO, -N 0.95 pmol(em” « h) ',
AOB NOB,AOB DO NH, -N; AOB NOB
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, DO . AOB
s 0.226 L/ gN * min NH, -N 90 %
; , DO AOB NO, -N,
DO NO, -N NO; -N. ,
NH; -N ,NO, -N
3
(@) , NOB . NO, -N . 23d ,NH; -N
90% ,
2) s NO; -N 0~500 pm
v NC); _N ’
3) s
4 NH, -N ( )
(AOB NOB) s
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Start —up of shortcut nitrification and characteristics of nitrogen

conversion in sludge flocs using microelectrodes

WANG Lei"*, YE Jing-tao' ,LV Yong-tao'*, WANG Xun-dong"'*

(1. School of Envir. and Muni. Eng. , Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China;
2. State Key Laboratory of Architecture Science and Technology in West China( XAUAT), Xi'an 710055, China)

Abstract: The shortcut nitrification has been developed through a gradual change of oxygen and ammonia nitrogen concen-
tration in a SBR . In system process stages shift, the microelectrodes were used to explore the micro-environmental matter
transport and conversion inside activated sludge flocs. Nitrite was accumulated by decreasing aeration rate from 35 L./H to
25 L/H and increasing ammonium concentration from 200 mgN/L to 400 mgN/L (equivalent to DO deceased from 1. 0
mg/L to 0.5 mg/L) ,the sludge concentration ranging in 21~24 mg/L. Atter 23 d and nitrite accumulation rate increasing
to 91. 86 % . After three stages,the system was shifted from complete nitrification to shortcut nitrification. The variation
of nitrogen insides flocs by changing environment conditions indicated nitrite was produced inner 0~500 pm of flocs. The
fluxes of nitrite was improved from 1. 48 pmol(cm®. h) ™' to 3.8 pmol(em®. h) ™', and the fluxes of the nitrate was de-
creased from 2. 6 pmol(ecm®. h) ™' to 0. 95 pmol(em®. h) ™', With decreasing of DO concentration and increasing of ammo-
nia nitrogen concentration, nitrite torming zone transfored to the surface of sludge flocs, nitrite oxidizing zone mainly ex-
isted in deeper flocs. The substance in sludge interface significantly decreased, showing that too densed sludge structure
will affect transformation and purification efficiency of nitrogen compounds.

Key words: shortcut nitrification ; start-up ; microecology; transformation and conversion
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