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Abstract

Rhodopseudomonas sp. was immobilized in three supports(agar, k-carrageenan, and PVA) in order to remove nitrate
in wastewater coming from fish farm. Among them 3% agar was the most suitable support when denitrification rate
and bead durability were tested. Optimum bead size was 4mm-diameter when the substrate transfer into the bead
and shear stress for bead were considered, and optimum cell loading was 25mg dry cells/cm’ gel. Ethanol was the
best as a carbon source, and optimum CN ratio, temperature and pH were 1.5:1, 31, and 6, respectively. Under
these conditions the maximum denitrification rate in synthetic wastewater was 345 g Na/cw gel - hr and that in

modified MYC medium was 450 z¢ Ny/cr gel - hr.

Key words — Wastewater treatment, Rhodopseudomonas sp., Immobilization.

M2

A2 HPEEL 89 F8 2G4l o] A4 4
2ol #50 st EAY A+ 9L E HEA
e RAog BuHT 18] o3 F4 FFEE 7}
& 53 B3ELE methemoglobinemia(blue-baby syn-
drome)e] J7A 2 dejA A3[36], ol FH W3] W
dEZE 4 A nitroscamined AA3H[20], H4EA F
59 A% d5o BAE FLde Aeq LA
ATH28]. EF FAgoNA v gl o dsE B3

" Corresponding author

268 / AR

FAHE 4392 A 9Ho odige R APH
i, o] opAstg e ojf e A Asle 28 4% AT 4
@ AR oAlE £ eBR, o2 A AEEe
AAL £ e Il Bosth 2gdx Evatn AF
7HA e Aibdo] A ol 2 AATE AEA gt
I Azvate, AREE AAS7) AT A7 giieA ol
FojAA] FUTHL35).

oleg frald FIE AAE 3 AEHE WHO
E ol2u@y, dARh, driedd, sy &4y,
Ay A 2dYTol AeH[472930, 2 FAM



HEAEE A% 138 Rhodopseudomonas sp.7te) B4

E gAFL o)&ato] ANAE FElAel gl Np gas2
AgA e AEA Heye A4 7H0E]. oY
& FF F7188€ 7148 o]8F £ o nFxY 3
FHY A2"AM oA FFA AF[17.26]9
¥%<l purple nonsulfur bacteriay &0 ZYA EX
3to], Aadh &4 a8y A9 F@e Fag 4TS 3}
<11, 23], 21 FIMx
gasZ BAAA AAsIe FHo| 3
t}16,25].

PIAES ol &Y AEEA saAe Aladd ol
A AEE Fol7] At H A8 FHE Ho| A
I Atk olF PME 143 P EE ngE
BHEE el FANZL = A, A5 Alade 3
ZAN 1) )& foldtA I, pH, &, 1
3hg ¥ wistel 2 Oy A Wl A o
Tete e 7RG22] 23 54D B
sl 8ol A1 BAEAANMY W7 @] dojux
etk Gy B AFIAE A5 FAAE 54, o4
F AsFd Add AAE d3 e nAE Ty
712288 vty it 24 FE S A 28 Al
2 %< Rhodopseudomonas sp. T 1H3E 93 3
33t supportS A 3tar, 143HE Rhodopseudomonas sp.
o A W 21 ¢ EA4ES st

rlo
sy
>
2
lo
Z

>i
H‘U
ne
!
R
3O

EE ﬁ%-‘;—
N
Ay

s B S

ogk
mlo

AME oF g

AME¥E FFE Rhodopseudomonas palustrisE photosy-
nthetic sludgeZHE 452 =0x[14], 49 Rp.
palustristt-& modified MYC(Table 1) agar plateA}toll A 3t
2 ottt A AR §A BE - §28%ch Tube culture
+ screw-capped tube] 0.2%(w/v) KNOsE #7138t mod-
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25H HT9T, HE F tubed] Urix B drd
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A 3Yzt wi%at g TH14]. Flask culturer= 5 ujz|o) 4
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Table 1. The composition of modified MYC medium

Component Amount (per liter)
Malic acid lg
Yeast extract 3g
Casamino acid 2g
Trace element solution’ Iml

"Trace element solution

FeSO, - 7H20 300 g
H3;BOs 0.01 g
Na;MoO; - 2H;0 001 g
MnSO; - HO 002 g
CuSOy « 5H0 001 g
ZnS0; 001 g
EDTA 050 g

252 17}

1) Agar and carrageenan

29 FS §717 flask G T8 2L late-log phase
o] Rp. palustriszt& 5000rpmol| A 1087+ AR 2] 8te] 3

T AEd 45T HTE FHFE 10ml #7483, o
A& oA BT d 50ml agar 2« -carrageenan & 4o 4
of % 527 271 2,3, 2 %(w/vh IES Sk
o|FA e uEolA EFES water jackete 2 2E7}
FAH & beadd| 2 FAlo) 7tz Y& 3, agar: soybean
ol S ¥l 4T ol3te ZH4o 18]d g -carra-
geenant soybean oil%& XH3}= 2% KCl(w/v) &9
z7tzt 453t beads A2 HT AZE ¢ -carrageenan
bead®] 7 bead?] Z=E Eol7l H3td 2417t FQ
2% KCl(w/v) G-kl beadE H70] & F AP ALg3}
A12], WEolW 4Zel beadye BFE FHFE oilS
Aol A & APl ALE-Er AT

2) PVA

Agar @, -carrageenan?] TAA AHEEH Y 9o
Rp. palustrisgte] 10ml S5+ 7t ¥, ohA] 50ml
polyvinyl alcohol(PVA) 8ol 4o £ wxr} 247} 9,
12, 1822 15%(w/v)7} S A sta o] &S peristaltic
pumpE ©]8-3te] ¥ 3lH boric acid &0 Hojmy]
beadE THEQLIL, TEOIZ beadd] BT E PF3AF]7) 9
&te] 2447t F<F boric acid solutione] A3 & HFH
THRTE AFsta] 48 AH-EHTHI
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Fig. 1. Denitrification rate and maximum amount of
evolved N; by immobilized Rp. palustris in three
supports with cell loading of 10mg dry cells per
em® gel.
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Fig. 2. Durabilities of agar and « -carrageenan beads in

batch-type operation. Amounts of 10mg dry
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g. 3. Effect of bead size on denitrification rate in 3%-
agar immobilized cells. Amounts of 10mg dry
cells per cm’ gel were loaded.
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Fig. 4. Effect of cell loading in 3%-agar beads on deni-
trification rate.
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Table 2. The composition of synthetic wastewater

Component Amount (per liter)
Ethanol 1.0 ml
MgCl, - 6Hy0 02 g
CaCl; - 2H,O 0.05¢g
NaCl 01g
FeSOy - 7HO 50 mg
Trace element solution® 1.0 ml

*The compositon was the same as that listed in Table 1.
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Fig. 6. Effect of C:N ratio on denitrification rate in
3%-agar immobilized cells.
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After third batch- type operation 0.5g/L NHiCl was
added for cell growth.
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