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Fig. 2 IORTEREES 20°CHOEEBENICHREL
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. Fig. 2 Experimental set up and sampling points.

Table 2 Experimental conditions

BT THD, TN, EWTEREL LTHEARY
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Finb, FARERE, WEEEEREL W D 1/10 D
BEEOEHR L 7 b B ESTe ATHIK AW2 Zi8K LT
MR P ERH L Runl-0, Run 2-0) #iT, H1RLE
LT, B 1 e oEk% Runl-1,1-2, Rn 22 25
Run 2-5) kY, WHbAED O OiRpiAk #48E LTl
YRIR (RSERE MR Table 2 1R &38Y) 28244
T ORATE & B UHEETRA L T@EA LK, Run
1 & Run 2-07%>H Run 2-3 T, 8B 110 IRT BENE
L5 BRI LU 0.75 RIRNIC 2D L D ICHBEFREL
7=, Runs 24 and 2-5 TIiFig 2ITRT L IICE 2/D
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Table 1 Composition of
artificial wastewater.
Concentrations (mg/T)
AW 1 AW 2
CH;COOK 100 10
Polypeptone 200 20
Yeast Extract 20 0
NaHCO, 71 7
KCl1 174 174
MgSO,.7H,0 157 157
CaCl, 51 51
KH,PO, 9 . 91
MgCl, 61 61
NaNO, 550
N2,5;0; 1100

Table 3 Substrates using the batch experiments.

Run No. Run 1 Run2
Period 1-0 11 12 26 21 22 23 24 25
(days) (0-29) (-200) (-250) (0-38) (-99) (-117) (-155) (-170) (-243) (S:‘I‘_Ib:gggK Dl éo D 20 D 30 D 3}(‘) D“‘O Sl (1)0
HRT (hrs)
Reactor1 15 15 15 15 15 15 15 15 15 Folypeptone 200 0 0 0 0 200
Reactor2 075 075 075 075 075 0.75 075 15 1.5  Yeast Extract 20 0 0 0 0 20
Artificial wastewater ‘ Na,§,04 0 338 0 0 0o -0
Reactor] AWI1 AWI1AW]1 AW AW1 AWI AW1 AW 1 AW1 S powder 0 0 0 0 100 0
Reactor2 AW?2 AW 2 NaNO, 411 411 411 822 411 0
NaNOy*(mg/l) 110 220 168 0 330 330 550 MgSO,7H,0 0 0 0 0 0 157
*Nitrate was added to the bottom of reactor 2 without period 0 (mg/1)
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~ Fig. 3 Courses of carbon, nitrogen and sulfur in the effluent of both reactors.
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Table 4 Sumery of the reactor performance.

Run 1 Run 2
-1 12 2-1 22 23 24 2.5
Reactor 1 TOC removal ratio 0.39 0.20
sulfate reducing ratio 0.80 0.80
nitrogen loading
Reactor 2* (gN/1- day) 0.27 0.54 042 0.00 0.82 0.82 1.36
S/N 1.1 0.7 1.3 07 08 04
C/N 38 15 34 1.6 16 09
TOC removal ratio 047 0.38 0.39 007 066 080 0.64
denitirification ratio 096 0.93 0.95 0.56 0.87 0.53

*The value of influent of Reactor 2 was the theoretical value calculated from the value of effiuent of Reactor 1

and nitrate concentration added to Reactor 2
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Fig. 4 Typical results of water characteristics through the reactors.
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Fig. 5 Nitrogen concentration balance in the reactor 2
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Fig. 6 Sulfur concentration balance in the reactor 2.
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Fig. 7 Typical results of the batch expériments using biofilm in the denitrification reactor.

- 602 -



Table 5 Summery of denitrification and sulfate reduction rates.

Number (x10’MPN/gMLSS) Rates (mgCOD/gMLSS.hr)
Reactor 1 Reactor 2 Reactor 1 Reactor 2
SDNB SDNB SRB SRB
SRB DNB  SDNB  SRB SRB. DNB  (ryioulfate (Sulfur) (Sulfate) (Sulfur)
Run 1-1 0.46 2.8 79 3.6 0.6 1.1 0.8 2.7
Run 1-2 49 0.79 4.9 13.0 6.7 12.3 3.0 3.8 1.1 8.4
Run 2-5 100 - 3.1 31.0 11.0 13.1 2.5 0.6 2.7 0.0
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Accumulation of Sulfur Granules in the Denitrification Reactor
with Autotrophic and Heterotrophic Denitrification Bacteria

Ryoko YAMAMOTO-IKEMOTO', Takahiro YAMASHITA! and Erika KANEKO

'Graduate School of Natural Science and Technology, Kanazawa University

Sulfur accumulation in the sulfate reduction-sulfur denitrification process was examined using the
laboratory scale biological filter reactors. In the sulfate-reducing reactor, sulfide and acetate were
produced by sulfate reducing bacteria. In the denitrification reactor, sulfur denitrification  and
heterotrophic denitrification occurred simultaneously. When the S/N ratio was over 1.0, about 50% of
utilized suifide was oxidized to sulfur granules and the granules were accumulated in the reactor. Nitrate
was utilized for sulfur denitrification predominantly, and remained nitrate was utilized for heterotrophic
denitrification. When the S/N ratio decreased under 0.5, sulfur granules accumulated in the reactor were
oxidized to sulfate. The sulfur oxidation-reduction cycle was established in the denitrification reactor.
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