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Abstract : With control of the concentration of free ammonia ( FA) , shortened nitrificationr denitrification was accom-
plished in SBR to achieve enhanced nitrogen re moval from the se wage containing seawater. Several parameters which in-
cluded salinity , te mperature , pH and NH, - Nload were studied to evaluate their effects . The results of experiences indi-
cated that shortened nitrificatiorr denitrification can be accomplished in se wage containing seawater with relatively high
salinity . With various salinity , the nitrogen re moval efficiency had relationship with the NH, - Nload, there should be a
lower NH, - N load when the salinity was high. The nitrogen re moval efficiency reached above 90 % when the NH, - N
load was not exceed 0.15kg /(kg*d) . Elevation of the te mperature availed to higher nitrogen re moval efficiency , this
efficiency doubled when the reaction te mperature was changed from 20 C to 30 'C . Relatively high value of pH, in the
range of 7.5 and 8.5 had advantage to achieve effective shortened nitrificatiorr denitrification which caused by the selec
tive inhibition of free am monia( FA) .

Keywords : waste water containing seawater ; free ammonia ( FA) ; nitrificatiomr denitrification via nitrita pathway ; NH, -

N load, nitrogen re moval

( nitrification denitrifica- , (30°C ~
tion via nitrite pathway) 40 C) s s
N . SHARON OLAND s
[1=6] SHARON
(30 C~407C)
HNO, , OLAND

: “« o (2001 BAG10 A-09)
(<1.0mg/L) : (1964- ), :

:2002-08-31 ; :2002-11-08



51

, EL 50B ) ,COD( ).
( ) 2
« ? 2.1 (FAy)
) HNO, pH.
DO. )
,pH NH, - N
HNO, FA
1 HNO, , FA
1.1
1 -SBR pH NH/-N
30cm, 70cm, 42L . pH NH;-N
’ ’ FA .NH,/-N FA
2 SBR
I SBR 2 SBR ) '
’ S ’ S NH; + H,O=NH; + OH (1)
. FA pH NH,-N
T 1. ORP KB4 ,FA (2)
2. BRI
= SR 17 [NHNJx 1078
= Bt [FA] = x H (2)
8 4. BB 14 Ky/ K, +10°
. U5 sl = 5. ORP {4348 . s
S SN N » Ky (25C 1.8 x1077) ;
B (SR e K, : (25C  1.0x10° ') .
2 3 oo kR o BTREN 1 H NH, - N
IEI 10, FR 7 (h ’ P ‘
—th D LLRRFLRAAES ,FA .FA
10 12. HE 1
A A ’
FA
1 SBR HNO,
Fig.1  The experimnetal equipment of SBR process
Anthonisen FA
1.2 5~40mg/ L,
,CODe; 300 0.1 ~1.0mg/ L7,
~400mg/ L, NH, - N 50 ~120mg/ L.
2002-03-
’ ’ 03  2002-04-07. 28 X27C,
NH, - N 60 ~70mg/ L.
20C ~30C;pH Na, CO; pH pH
7.5~8.5; 3 ~4mg/L; 3 ~ 8.5 s FA 10.88 ~12.7mg/ L.
4.5¢/ L. SBR 10h, 0.5h, 7h,
: NH, - N¢( 1.5h, lh. 2 NH, -
), NOj - N( ),NO;-N N.NO;-N NO; - N 2
[ N(1- )- 1,pH( pH211 , 3 NO; - N.NO; - N

,HANNA) ,DO.  ( YSI MOD-




52 24
4 ) NO; - N R NO; - N
( 24h 3d), , 0530 NO;-N NO;-N
NO, - N 25mg/ L, 45 NOj-N ,NO; -N
95 % ( NO; -N , 06-13 NO;-N
) 5 NO_{ -N 17 mg/ L N
FA , FA
FA 2.2
[o—an W TMER A HHE
. 70 s 3.5% R
Z 7, 60
g %’ ig H 03-28 2 (DO 6mg/L
2 '5“30 BELEHRE 240 ) , CODy;, 0.47 ~
% 1.63mg/ L. 1.
0 = 1 / mgeL"!
03-03 03-10 03-11/5_053-24 03-31  04-07 Table 1 Components of seawater and freshwater/ mg* L~ !
Na* K*  ca?t Mg?t sop ar
2 FA NG -N.NO;-N
10770 399 412 1290 2712 19354 35186
Fig .2  Nitrite and nitrate concentration with high FA 6.3 2.3 15 4.1 11.2 7.8 120
concentration in the initial
,1 SBR
(04-07 ~05-09) R
, 2 SBR
FA( >5mg/ L
( mg/ L) ’ 25°C ~30C,pH
’ 7.5~8.5,
95 % FA
° 0 % 70 %( - 1900 mg/ L
;) - F
NO,-N A 13300mg/ L) , NH,-N <
, FA .
0.15kg/(kg* d) NH, - N
(FA=0.46mg/ L) NO;, - N.NO; - N .
85 % , NH,; - N 10mg/ L,
05-09 ~06-13, 4 s 4
28+2°C, NH;- N o N
“NH, - N.
40 ~52mg/ L, pH=7.15i0.2.
3 3 NO, -N.NO; -N .5
’ ’ 0 0 +_
12 NO; - N ’ 3 30% 70 % NH, - N
6 [—o— A% —W—URAE —A— i NO; -N . 5 s 2
50 SBR NH, -
A N
g b 05-30 WRAAS S ’
z £30 e ke i g
. Z AREIREARR s
Z 520
o9
2710
0 & A
05-09 05-16 05-23 05-30 06-06 06-13
tR-B 35%, 30 %
3 FA NO;-N.NO; - N , ( )
Fig .3  Nitrite and nitrate concentration with low 10.5%.

FA concentration



53
350 CODCr ,
300 120
250 - ! —— SKER: 45. 2ng/L
200 100 —— #KEAL: 70. Tmg/L
150 5 g b —h— HUKER: 112.1ng/L
S %0
100 © E
© =
b 50 o
=
0 =4
0 60 120 280 240 300 360 420
f/min
4 1 COD, -NH; - N.NO;-N 0 1 2 3 4 5 6 7 8 9 10 11
Fig .4 Profile of COD¢,,NH, - N and NO;- N th
concentration of No.l reactor 6 NH:-N NH;'-N
—B— 30% K S BRI Fig .6  Profile of NH, - N concentration with
60 ;
= ~C- 70%if5 K It BRI 30 . . .
-:D 50 30%3%5 7K IF 9 I A5 VRS w0 2 different NH, - N from influent
§ 40 —n—7o%9§d<ﬂﬂ‘ﬂifi‘j?§ﬁw}§ o = HKE A 45.2mg/L B HKEE 70 7TmgL
E= Hih s 41 30 E —h— i =
£7 30 B | B £ 40 4 HKEH 112 Img/L
e {20 %
Z 20 X %
10 ! 4 10
0 1 . . . ] . 0
0 60 120 180 240 300 360 420
#min
5 2 30% 70%
COD, \NH;- N.NO;-N
Fig.5 Profile of COD¢, ,NH, - N and NOj- N concentration

of No.2 reactor with proportion of 30 % and 70 % seawater

, NH,-N
, NH,/-N
(NH,/-N ) .6
30% NH, - N 112.1mg/ L.
70.7mg/L \45.2mg/ L NH,/-N SRT
6 ,
NH,-N
NH,/-N SRT,
7 3
NH,-N ,NO; -N
SRT
, NH, - N(112.1mg/L) NO; -
N NH,-N
(45.2mg/ L) NO; - N
NO; - N

7 NH;-N NO;-N
Fig.7 Profile of NO; - N concentration with
different NH, - N from influent
8 NH, - N
NH,-N . 8 ,
NH, - N ,
NH,-N
30% , NH,-N 0.15 kg/(kg* d),
NH,-N 85 %; 70 %
100
> 9
- 80 |
s
H 70 [T 0%k Lol
+£ 60 | -®-30%ifg 7K LLF
Z 50 || —a—70%iK LG
40 * . . . *
0 0.05 0.1 0.15 0.2 025 0.3
NH,"-Nfif/ke (kg - d)
8 NH;-N NH;-N
Fig.8 Relationship between NH, - Nload and nitrogen

re moval efficiency with various salinity



54 24

, NH,- N 80 % , NH, - ,
N <0.1kg/(kg*d) . NH, - N
NH, -
N 0.15kg/ (kg*d) , NH, - N
, NH, - N
(COD¢,)
( 9) ,
’ ’ 10 70 % (x 10)
) Fig .10 Image of sludge biomass with 70 % seawater
] ) 2.3
70 %
, ( 10) ,
5C~307C ,
’ : 20C~307C .2 30 %
5% , NH, - N
) 2 ,
20C 30C
( N. europara , Winogradsky 1892) . 1 11
( N. mobilis. watsonet, Waterbury
1971) . ( N.occanus) ,
NH, -N ,
25 C~307C.
2 20C 25C 30C NH;-N

Table 2 Nitrogen re moval efficiency and am monia oxidizer growth
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Fig .9 Image of active sludge biomass without saec water
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