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ABSTRACT

As a bench-scale study, transformation of nitrate to nitrogen gas under anoxic
condition was determined by using autotrophic denitrifiers containing Thiobacillus
denitrificans and elemental sulfur as an electron donor. The research objective is
to measure the basic kinetic parameters of autotrophic denitrification reaction on
the removal efficiency of nitrate. The results showed that nitrate was almost
completely transformed to nitrite in the first 4 days of column operation. After 2
days of accumulation of nitrite, its concentration slowly decreased and the
compound was detected less than 0.5 mg/L in 14 days. In the experiment, sulfate
concentration in the effluent was the 70~90 mg-S/L and the pH was maintained
around pH 7.5. When nitrate concentration of bank filtrate in the real field is
considered, this sulfate concentration seems to be acceptable. At 17 cm from the
bottom of the column, the effluent showed the highest nitrite concentration, and
nitrate concentration decreased rapidly to the point of 33 cm from the bottom.
The results suggest that an appropriate thickness of permeable reactive barriers is

about 30 cm.
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FEAE F2 F14 Fd0 FEHA 2 492 P 9 AgHE T
Moz, $UelAE G549 SFAA olv] 488 Aust o, 4% F9
A AE Aedo] meAHT Y.

oo QlojAl A AAE WFEA oA g A, FaddHFe F
Y T 71dEtd Art f4A &S F3 g5 F9 shjolrh. AL Ard fY
o] 585 TH7IEL H{EAE 10 mg/LE AHstn Adoh. Y AAE AAG
A% BEstd @A FAHQA heterotrophic denitrification® PFLTA ZRATFL o) &
87] W&ol electron donorZ F7]Eo]l F&3] FTFHo|okgr} ol2fd electron
donor2 & methanol, acetate donore} 72 ZH|A {780 HIHEHEH, o2 s
Exu]go] Bo] == wio] gk ¥HH, autotrophic denitrification A}7}ed %= A
Zol 9% o9 W vzigEes gad o] dojdry?,

55S + 20CO; + 50 NO3  + 38Hz0 + 4NH; —

4CsHs0:N + 25Ng+ 558047 + 64H'

olgig E% gd WwEg dodle dEA] AEG HAE FHRA
Thiobacillus denitrificanse o8] 71x #3AFE(S”, S, S, S04, S0, SO
SOS AsHA71MA FAd NO; & Np7t2F el 2 d@sted Aag AARL? ojg g
autotrophic denitrification 32 A4 AL FE7 & ARy Ao HE&
& 4 g Aolth wetA, B AT AMNY AAZ 299 Aoy d3HE
FEE AMEstr] fE FPHJ
B A9 52 gad wgo viEs 4 AL S A, 3gd wg o

&= 1 b7

Hojit Ao o] H&7tedes 48E B3 FUs

o}i
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E dAFoA ol &3 AN AE WEERE A4 7 cm, ¥ 70 cm9 YFFY
Pyrex A& & 01%3}93‘3} nAYEY AR FAAR Hd FAF 2mme FYAE o] &3
q1, dZEs TFS A8 A7F 2-56 mmd A4S 3IH LR LT %EH‘SM ks
Sz FAd9Y. A EolE 50 cmB YR, WS FE YA FHE RE
9 Zoldl wW# Almx AHTE FAL SR UY FUAA gF uAEQ
Thiobacillus denitrificans & F£3) F 33y, g2 20T F2HoA A3} A
% #YY 24 vRAENTS 1889 02g/L KNOs, 0.06g/L KHaPO4, 0.05g/L
NHCIZ o]Fojx o, wgzo AMFALS 124702 LAY, FFL 2y
HE AA F5E BAE) Y8 peristaltic pumpE ©] €3t 1.0 mL/minZ A3%H
Aoz zH3AUth dAZ A7 Ao g A8E AFH 3o nitrate, nitrite, sulfate’s
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T ¥ ion chromatography& ©| &3t #4333, &9 pHE ZYEHH A

o d4+45% ¢ g

3.1 Azl wE nitrate, nitrate, sulfate®] % W3}

sty A FAzhe] 12A1Zkolx, ¢ nitrated ¥ =7} 30 mg-N/LY wj, A]zho)
wE W89 nitrated} nitrite®] FEWIE <Fig. 1> =ASHY. Fgd dkg=x
2 49 nitrates 1 F7] 49 FF AY SH8] AAHJ LM, nitrites %7] 2¢
Fo w2 Yol Y & MA3 #Z2dtd 149 AF FolE 05 mg-N/LojstE
AEHAT v, 28 A9S FYd B dFdA 2ol Ve nitrited] 532 gt
o] BAAH TEdtA] &%) WEeR ARHY, &34 149 Foe HAAEH
E%"%}Cﬁ nitrite7t A9 AEHA F&& ¢ & AU

FET9 sulfate’s

o
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Thiobacillus denitrificans®] #4itst &3 o3 WA E

T 70-90 mg-S/12 YA FAHAL, sulfated] &85 7]F0] 200 mg/Lo] sl

A w@ddd i e FEU A2 & F v a2y, B AP HEd

nitratex =7} 30 mg-N/LY) A& zmEdtd, dxd 2938FdMe ¢ FE9

sulfate® 71diE = AL AHelth §FE9 pHe 754F2 & WEE gt o

A, AFHOR SEFE oj&EHolgte AWdRTe] &d Folx pHHFI A
& A d@dolunt
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Fig.1. Time profile of nitrate, nitrite, Fig.2. The distribution of nitrate, nitrite
sulfate and concentrations at and sulfate concentrations at
30 mg/L of influent nitrate different column heights.
concentration and 12hrs of

hydraulic retention time

32 Z¥Y Fold w& nitrate, nitrite, sulfate®} % X

<Fig. 2>& ZY9 wgo2RE 17, 25, 33, 50 cm®] FololA 9 Algel E£3d
Z} o9 & EXE YUYWL Atk FYE nitrate® ZH ¥l 25 cmuidlA EF
AAE A& & F AT &9, vtgolA 17 cm FoldlA M ¥ 95 mg-N/L¢
nitrite ¥ =7t HEHAL, 33 cmEo|7HAE A FF A Zadste AJEHEH 17
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ecmol A 33 cmF-E oA nitrited] o] dojun S ¢ F Yok HAEY HA
oz HEH AAME sulfates =25EH & & Ae A3 B4 ZY Fo] 33 em
7HA] A &M oz S, 2 ol F Y wololAE FAHAY tda ZAAT

B dyoMe ZHdase A ALE AAS7) 9% gAY wye=m
FE o8 ESHILGLITAHol ALHAT FETgH AFAze] 1247, #4
FE7F 30 mg-N/L o W, $AFEo] 50 cm9 #Egd 9gFz2 {Fd=H
Hz7] 49 &< AY &4 AAHALH, 34 Az 149 FFH Fol 9t

of g3l ¢dAFoZ FRAES & F AR
E59 sulfatew =9 pH7l dA8HA fA=EE Ao2ZHE & AT7olA 37t &
ol a3 d4ZEE FE3 FFHL U S & F Uk
Y€ nitrates ZF Eo] 25 cmolA EF AA" ¥, nitrites 17 cm ¥l
oA 7HE #& 95 mg-N/L =7 AEHAGI 33 cmZ o7 & vA] 7 35H
Ao U]’%‘E«] g4 ytgozRE AAY sulfates E25HEH Jeid #59

3 4L 238 Fo| 3B com7tX] ANEHo 2 ZItEAL, 1 olFoE Ak, EE

lo
f % %
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