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Abstrct

Laboratory batch experiments were conducted,using suspended solids and sediments
taken from a tidal section of the Rokkaku nverto study the effect of salinity on
nitrification and to estimate kinetic parameters of it. Experimental results indicated much
more inhibitation of NO,;-N oxidation by chiorides than that of NH4;-N oxidtion. Nitrifying
bacterria in sediments were less sensitive to chlorides than those in SS. The change of
nitrogen concentration with time was clearly explained with the Monod growth model and
the kinetic parameters were obtained by the curve fitting method.
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Fig. 2. Relationship between inorganic nitrogens and chlorides
(distance from the river mouth).
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Fig. 3. Experimental apparatus.

we BEde woln U 3 UHE oL
fo) W HosEs e, 98
g7 o4 HAl Astets 7
L weba, s ghaee] glol
sioz sofelr] e %
B o)L ro] S wrd

X o Mo of 1o
o
flo
off
H
N
N

)

avjER, ¥ Ao e R 3o
Al dEte ojeExe FF¥S FEety, o
£ o R o Z{#iEE BHENeR
s ste] SSeb ikl gloiM #ik wtelejotFE
A, FALRIEAMY HEBE 2N

_X‘_
o, o]AEH F3E o] 23
o
AL

Freote] BAE T8t

3. ERNER
31 BBKE % RBHA

SS ¥ RSl AoA ®LRFES did dE9
FEE Wl s 93 e FhERS SS
o} gikel e 2z Ayttt B dFeAM A}
£33 ANREE AKX ML Hxstn e
ANEile] skt RE 206kmell A AT SS9}
BiEelth, SSv Arg AFFA EEH 9l
v YAFEY SSelth. EiEE BMEEY LEH
lemE A Sdh AgAAE Figdd ey
Reow, ALgE EFds s1ZE9 8L Tablel
J+ Zo. gl -4?‘& 29& wAE7] A F7

£ 5118 GBN)Y Gkl F3 AlHL, o Fifgol

131413 ‘5017}7‘ UEE ZFHFY Trapg 43
3t SS TRV L Ao BRUez F

238 EFHA & Foly] wFe &7l HE
o zadag MRS EF AHY KR+
ZALFA g doMe nadHA gL A
o ERE IHE A ArREAT d3gEY
S(NHCDH oFAMIEF(NaNOy)9 A
A7rete] dEYobd FAs ofFAAY A9 =
NEEE 10mg/ll AT, vlge 20°CY &
oA 20Uzt o F % FoA AAEao]l w
oz By AZHEE FA3lY gEUety 2
A, obFAd A HAAR ALY FRE A
FAth 282 APFdE BERE AL AA s
BHEFRS XSHE v SSo o 29
e e s

Table 1. Subsrate and Media composition.

‘ NH4CI |
Substrate 10mg-N 17 |
NaNO; |
K2P04 21 75mg
KH:PO, 8.5mg
NazHPO4 44.6ng
Media MgSO; TH,0O | 22.5mg
CaCly 215mg
I FeCl; 6H,0O 0.25mg
| Trap water 1.0 liter
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Fig. 4. Temporal changes of NHs-N and NO,-N concentration in SS.
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Fig. 5. Temporal changes of NHs~N and NOo-N concentration in sediments.
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. Table 2 Estimated concentration of ammonium and nitrite oxidation bacteria.
salng L0 S5 00 o nite | it  nivte |
sample | ! reaction estimated reaction, estimated \
L time lp((}){mt) | (mg/1) (mg/1) time _ concentrationfime concentration |
L |tithr) | to(hr) | (mg/kg) | ti(hr) | to(hr) | (mg/kg) \
o Tebb | n | e | Cag | o e
o ‘ tide | 172 ‘ 950 3250 11682 488 62 ‘165.9 18.2 17 ‘
\ ' ! | !
ﬁfgf[ 112 | 4% | 2150 |1432 477 103 (201 182 11
o g | 190 R 23| s2 |61 35| 17
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Table 3. Kinetic parameters.

, mg/1 |

NH;-N |
¢ max| K

l/hr

NO;-N
4 1ax]

Sgspengied Solids
Cl-con- L NVTIN
certration -

mg/l 1/hr

0. 029

17 0025

—.— R
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Cl con- NH-N VOZ#W‘
wmay K, #max\ K,
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|
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Table 4. Kinetic parameters as the functions of chlorides in SS and sediments
! Chlorides ammonium oxidation nitrite oxidation l
(kg/m’) - max1/d2y) K(mg/1) 1 ma1/day) Ko(mg/1)
Ce1=0.15 0.7 1.7 1.7 1.0
0.15<C¢;<0.36| 0.6+0.1(0.36-Cc1/0.21 |2.0-0.3(0.36-Cc1)/0.21 | 0.57+0.03(0.36-Cc1)/0.21 1.0
SS | 036<Co<tl 06 08+12(1.1-Cc)/0.74 | 06-1.2(1.1-Cc)/0.74 | 1.2+0.2(1.1-Cc1)/0.74
1.1<C1=3.3 06 1.0-02(3.3-Cc1)/2.2 | 0.56+0.04(3.3-Cc1)/2.2 1.2
3.3<Cc1=9.0 0.6(9.0-Ccp)/5.7 1.2+0.2(9.0-Cc1)/5.7 | 0.35+0.21(9.0-Cc1)/5.7 | 05+0.7(9.0-Cc1)/5.7
9.0<C¢; £16.0 0 - 0.35(0.36-Cc1)/7.6 0.5
16.0<Cqy 0 - 0 -
Chlorides ammonium oxidation nitrite oxidation
(kg/m’) 4 max(1/day) K.(mg/1) # maxd1/day) K.(mg/1)
i Ca=0.19 0.36 0.8 0.55 0.6
‘ sedi- |0.19<Cc; <0.95|0.38-0.02(0.95-Cc1)/0.76 |0.9-0.1(0.95-C1)/0.76 | 0.6-0.05(0.95-Cc1)/0.76 | 0.3+0.3(0.95-Cc;)/0.76
1ents |,95<Cey <4.75| 0.48-0.1(4.75-Cc1)/38 | 1.4-05(4.75-C1)/38 | 0.58+0.02(4.75-Cc1)/38 | 06-0.2(475-Cc1)/38
} 475<Cc1 9.5 | 0.43+0.05(9.5-Cc;)/4.75 10.7+0.05(9.5-Cc1)/4.75 | 0.56+0.05(9.5-Cc;)/4.75 | 1.4~0.8(9.5-Cc1)/4.75
‘l 9.5<Cc;<15.2 | 0.38+0.05(15.2-Cc1)/4.3 | 2.5-1.8(15.2-C;)/4.3 | 0.41+0.12(15.2-Cc;)/4.37 | 1.1+0.3(15.2-Cc1)/4.3 !
| 152<Ca1 | 0 - 0 - |
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