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Abstract: In this study, we have developed a microbe-car-
rier that combined Desulfovibrio desulfuricans and zeolite for
removal of Zn and As in contaminated seawater. Des-
ulfovibrio desulfuricans, one of the sulfate-reducing bacteria
(SRB) microorganism was exhibited stable growth character-
istics in highly salted water and strong resistance to Zn and As
contaminated seawater. Moreover, zeolites are one of the
most useful carrier to remove heavy metals from wastewa-
ters. The results showed that SRB immobilized zeolite carrier
can enhance removal ratio of Zn and As. In addition, heavy
metals tended to be better removed in medium at conditions
of 37 °C. In case of heavy metal concentration, they were
effectively removed ranging from 50 to 100 ppm. These
results show that SRB-zeolite carriers hold great potential to
remove cationic heavy metal species from industrial waste-
water in marine environment.
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1. INTRODUCTION
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2. MATERIALS AND METHOD

21. 3R AL Wi
u| A& 2 = Desulfovibrio desulfuricans (KCTC 5768)E A&
0}‘*‘ o AAuj Ao TE A= AFE O S BASAIA AL
LA ). o v 9F v A= K,HPO, 0.5 g/L, NH,CI 1 g/L, res-
azurin 1 mg/L, yeast extract 1 g/L, ‘DL’-sodium lactate 2 g/L,
Na,SO; 1 g/L, MgSO, - 7TH,0 2 g/L, CaCl, - 2H,0 0.1 g/L, so-
dium thioglycolate 0.1 g/L, FeSO, - 7H,0 0.5 g/L 244 S & A|

zahoich WAL EALE Hehe AASH) 919 A2 7}
22 A ste] 121Co|A] Biksto] ALt & HlA
ol }4%3ko] 37°Col 4] 4842t v FBlof o] §3HeAt.

22. Al &TO|EQ] ol L A BAJL o|&F n|BE T
A Az

Ageto| EX B ate] 180~500 um 27| 2 U3}k o]
&3t BEeas AASH] Al SR= 103] Al A stk
QB A 2447 Az} Al & et E O] ol & ek 5
35 ol &ell W AsH=S HBAIA 7] 918) 0.1 M CaCl, &
N2 Azt & FH|T A& 2ol E 100 g& &4t A 120
rpm &2 2447t Fot muksHGITh o] & thA| SRR 23]
A2 3 @ Bof| A 24417t Az 8ko] o] &5tGit. o] A E
Hat5to] 48417t wljFRt n| AE} A A=A vtk
n = G AS A2

23. 35 @ N v PE FAE o] & TS AA
3 B oM n A E HAE ol 8t FEE AA SHS A
Hol7] Yl olF HES NaCl 24 g/L, MgSO, - 7TH,0 12
g/L, CaCl, - 2H,0 1 g/L, KCL 0.75 g/L, NaNO; 0.04 g/L,
K,HPO, 0.001 g/L,, Na,EDTA 12 mg/L, ZnSO, - 7H,0 2 mg,
NaMoO;, - 2H,0 1 mg/L, FeCl; - 6H,O 0.5 mg/L, tris-[hydroxy-
methyl]-aminomethane 1 g/, MnCl - 4H,0 0.2 mg/L, CoCl, -
6H,0 2 ug/L, CuSO, - 5H,0 2 ug/L, thamine hydrochloride 300
ug/L, p-animo benzoate 20 ug/L, calcium pentothenate 10 ug/L,
cyanocobalamin 4 ug/L, yeast extract 10 g/Le] XA 0 & A%
3}t [13]. I M HCI1Z} NaOHE o] -8-3}¢] Z£4 0 =2 pH 8
zZotRolon, §EARE AASH] S8 i 7hA= 2|8
stof 121°Col| A Batsho] ARSI ] & HAl= 75
L2372 u e wor w2 A S 7] S8 A B
TEESER EEEREL R S YN CEE RN
ZFZF N,OgZn- 6H,0%} As,0,5 £3)3t & A4 7fA R 2%
gk F 121°Col A Eatsto] ARSI S54= 23Tt 3
ol nAE GAE 234 A 7Y 2 5 Inductively cou-
pled plasma optical emission spectrometer (ICP-OES) (OPTIMA
8300, Perkin Elmer, USA)E Z3}| 43} 4 th.
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3. RESULTS AND DISCUSSION
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Fig. 1. Schematic diagram for elimination process of heavy metal
by using microbe-zeolite carrier.
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Fig. 2. SEM image of microorganism-attached zeolite.

A O] A A& DAY A AEol Bl Ago] D3] =2
Ao 2 e Erdem [16]9] kol W= A|&efo]E
2 0]83F 100 ppm2] Cu, Zn, Co2] A A& oF 45%, 40%
70%= el © W, Eliznlde-Gonzalez [17]2] Ao A= As
A AEo] oF 30~45% LEFSITE o9} vl T ool = 2 A
Toll A o] &3t n| & HAl= 71E A& gto| Eof vldf Fa
& AA aEol e =2 AR sy nebA s F
o g3l anA o2 A 7HeE A SR o e
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s HA Y FaE o OE AAEES g5ty sl
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Fig. 3. Comparison of the removal efficiency of zeolite and
microbe-zeolite complex.
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Fig. 4. Comparison of the removal efficiency by the concentration.

A&} B3 FFo R & 4 9o, Znf| 57} 260 ppm
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Fig. 5. Comparison of the removal efficiency by the temperature.

7% Znol H] 3o} 25°Coll A u] AE 4| A &) Zfo] & Ho|t=
g o]tz As A7 A Znxth O|YE BAI7L Lol S
2185 7|0 2 FerEth a4 Fig. 39] A& etolE A o
502 AW Ao LY o, SCI A Y v AT g
A 8] 7L Zn 45.7%, As2 45.8% F713F A . & YERT)
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A7} Fs e Ao oA,

4. CONCLUSION

H AFo| A= AL Q1 Desulfovibrio desulfuricansi}
Al&efol EE o] &5t s ek ol A 9] Znitt As A| A off %
gt A4S Askeleh v dES F55 AA w8 Al
o|=0) F4 FH AEL o431 BT} B F34 A
BeS oo WA nAE A&l ESE ARt A
= GAE AFs gl o] oA nE EAE B EA o
2 QAkst7] f1gh WetsS B gl on A& eto] E 9 ¢Fol
2 73 50] Fojurth A3 )45 0.1 M CaCl o]-¢
sto] 3£ Astol| FoFS ol mAE EAE ARA = A
2+ 93,

37°C, 100 ppm&] FUTt oA Bl PE f m| = &
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AAEE 2l BHH 200 ppmof A 33.7%= A A& o] Aylo]
A ZEAT A2 2 % 9lek o] 24 Ase] B 100 ppm o4
oA = FA 7 A AL FHA o thhE A o= et
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4 B3 M ot wE2E AdE & 5 Qlrh Zno
O 25°CO| A= 87%9] AALR =2 582 Ho|u, 5°C}
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A e 20 AL Both 1y 5°CollA] A&
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