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Fig. 1. Typical Tafel plots for Ni-disk electrode in bicarbonate buffer solutions with the scan rate of 5
mV/sec, (w) =0, (1) Ar atm (2) O, atm.
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Fig. 2. The pH dependence of the corrosion potential.
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Fig. 3. The pH dependence of the corrosion current.
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Fig. 4. Potentiodynamic polarization curve for the different rotation rate of Ni-RDE in bicarbonate
buffer under Ar atm. (pH=8.90. dE/dt=3mV/s.)
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Fig. 5. Potentiodynamic polarization curve for the different rotation rate of Ni-RDE in bicarbonate
buffer under O, atm. (pH=8.90. dE/dt=3mV/s.)
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Fig. 6. The corrosion potential for the different rotation rate of Ni-RDE under Ar and O, atm.
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Fig. 7. The corrosion current for the different rotation rate of Ni-RDE under Ar and O, atm.
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Fig. 8. Linear polarization curves for the Ni-RDE in bicarbonate buffer solution with the different NaCl
concentrations at pH=8.90.(the rotation rate of Ni-RDE( w }=1000 rpm, dE/dt=5mV/s.)
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Fig. 9. The passive film breakdown potential for the different NaCl concentrations in pH = 8.90
bicarbonate buffer.
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Tafel relation and Reaction Mechanism
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Fig. 10. Potentiodynamic polarization curve for the Ni-RDE in a solution of bicarbonate buffer
(pH=8.90) when w=0 rpm and dE/dt=5mV/s.
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Cathodic reaction and corrosion potential
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3 PCR-DGGE

NEZRE FEH DNAZHFEH 16SRNAY FE& 9alA, 40 bpe] GC clamp7}
E&H primer® F341 (TACGGGAGGCAGCAG-3")2} 518R (5-ATTACCGCGGCTGCT
GG-3)& AHE-3819 o} Amplification predenaturation (94 C, 60 sec), annealing (58 C,
60 sec), elongation (72 T, 60 sec) denaturation (94 C, 60sec), post-elongation (72 C, 120
sec)oll A 30 cycled] 27o2 &Fsoith BEEE F 50 ulE2 DW 43 ul, 2mM

mixture dNTP | ul, 200 pM mixture primer | ul, isolated DNA | ul, Tag polymerase 10x
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buffer 5 ul, Tag polymerase 0.25 ul (2.5 unit) 3% TH PCR products®] 12 1%
agaroseZ ©] &8} gel electrophoresis® 218} AT

2o N22RH mpoBY FEZL 98, 40 bpel GC clamp7t X E primerE
rpoB1 (5" -ATTGACCACTTGGGTAACCGTCG-3" ), rpoB2 (5" -ACGATCACGGGTC
AAACCACC-3" )2 AME-38l9ich Amplification predenaturation (94 T, 60 sec),
annealing (54 C, 60 sec), elongation (72 C, 60 sec) denaturation (94 C, 60sec), post-
elongation (72 T, 120 sec)°l Al 30 cycled 7o E ZF&ich ¥HgF2 F 50 ul
Z DW 43 ul, 2mM mixture dNTP 1 ul, 200 pM mixture primer 1 ul, isolated DNA | ul, Tag
polymerase 10x buffer 5 ul, 7ag polymerase 0.25 ul (2.5 unit)Z 3}31 T PCR products 2]

5912 19% agaroseS ©]-& 35} gel electrophoresis® #2135}l T}
4 DGGE 3%

ZZyg o] AEEERE DGGES 857 98] BioRad Dcode SystemS ©] &
&9 th. Polyacrylamide gel 6% (w/v) polyacrylamide & ©]-8-8}1, urea®?} formamide
HA A7 40-60 %7HA FETHEI7E HEE AFSAT 40ulS] PCR AFET gel
loading dye & €T3 loading3}3l TAE bufferell A 70v 2 13413 &<k A719E3

o] sliver staningS ©]-&3}0f § At JE3IATHT).

2% 3 3F

DGGEE #3AS S E4stes WHLR olF Fot] A F 2ad v
2 Aol W 3h(11), activated sluge plantoll A &= v] A2 ©heFA(9), biofilmel &4
e WS AF315), A Y FHel BEsE uAEY gdE(14), o8 @
Adeld THY S d7EH $thi2, 13, 14). = DGGE| AH&-sh= 168

A

rRNAS] 2%, 1990 d ] o] FHE Ex} v]E Aedte qloiA 7173 Al=5E 5
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ol FHAR o374A o) 16S rRNA gene fluorescent in situ hybridization (FISH),
terminal restriction fragment length polymorphism (T-RFLP), DGGE o &&= #3
9] dynamics®} TherAd ol EAE Foldt=d o] FHTKIS). &, ©] 168 rRNA gene
2e Ag5e] FHoE A AR AT ® @ ofz, v|AE ERIGAE 3
£50o] gt A9 16S gene2 sFL}el strain SFAlAME 1-2%8] Aol E YERY 7]
2 9FellA multiple copies operong Zte FE°| T H7|E gt 9]
o]Fold #7olgt = multiple copies operon Wil 16S rRNAE
&8 DGGE band= ©12| band7} YeEbE 4 At wWEHA 165 rRNATIL 2 T3] 2
ook 2 gdste AL FA A s AL ofo
w2t & 322 rpoB, gryB genes ol it E AAIH I ATh(14, 16). ©]
£% rpoB gene> RNA ploymerase b subunit®] single-copy gene &2 o] Foix it
o] FHdAE EE uAE o EAstT ler, o]Fd tikdo] EAd #
A W3l Z2 stress ol ©E 2AA AL oA #EE Fotsted, 16S
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rRNA DGGE band pattern®] % 7he= 5742 ¥&7} yel 3L, rpoB gene DGGE
band pattern®] ThFA-E o|F 7 Aol vrrd ZHeE FFFE 5 UTh 16S
rRNAS}H rpoBS] DGGE band ZFel lojA A WA, 168 rRNASL rpoB gene
DGGE band E57F 7] Bt} tpefstA vepdord, ol e o|F3t, &3 o
AL AT A A FEHE Foprle AR 255 Utk F AA,
16S rRNA S} rpoB gene2] DGGE band%s TH#| 16S rRNAS] band7} the¥shAl vhebd
g, gy &3 do 2@y 71EH] stress7t Al FHEo] o] F e F ¥ E
ZAstn, 22 HH AZE ddd vdE Tl thFE Holo 23 16S
rRNA band7} T3 A el S ZoZ F3F38th A HA, 165 rRNASL rpoB gene
°] DGGE band% rpoB2] band%to] ThFstAl YEFHTHA, o] 72 o] F oA f Q&
FYFel o3 Fo thekigdo] EAlse UEld Z#E F5F 5 vk Wl WA,
16S rRNAS} rpoB gene® DGGE band7} £t HAsnid, ol o4t AU F
TheEA o] species ©8 FEE sub-specie ©9 EF T4t ALE FSE £ 9o

H, 58] AEAY 295 dRaHe oo ¥ yegs 9 Aol

ot
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Hob Rde 2y 128 96 8% AtTE dste], B2 34 WaE #AL Ae
Ao}, o] AHFE vAE ‘3}%“394 MEE & Lolry] Hste] 2ol A H
= AgoZHE total DN ke GC clamp?t L& E o] & primerE ©] &
sto} PCREZFE ol, o]E DGGEES F¥3I U Th(Fig. 2). Lane 1, 2 & 4 FF
ATE 50 A Jane 3,4 = 1002%, lane 5,6 < 180 4 F2| ARZFH FST
16S rRNA 2] DGGE band patternO]E]r. Lane 1,3,5 & B 2 929 7AY A
(Fig. 1), lane 2, 4, 6 & A T2 5% A2 Ade) AB2M ATE, 24
n Q2o 2O WEHE 22T 4 Uk WA 5049 g AR AR =
A9 wza 2xs gz gk AT 48 FEF 100 do] AvA F A

t}, o]gst A& t}E band
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I rpoB gene ©] 43 DGGECIA &9l AI(Fig. 3), Lane 1,2 = A7 & A
TF 50 LF, lane 3, 4 = 100 5, lane 5, 6 = 180 4 ¥ AN2EFH HST
rpoB2] DGGE band pattern®] tF. rpoB gene 50 4, 100 Aol 229 ek band
2 Bgoy 180 Yole v S kst FES) bandE EiQF LA AB S AFE
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o o] ylmated Bd, 50 UFES 16S rRNASH rpoB gene band FEE
Bastel B Az 100 2 A3 T4 165 rRNA band FEI7} rpoB band FE|E T}
g oerstA @stst Aoz ueldth felA 168 rRNASH rpoB gene®] DGGE
band% 16S rRNAS band7} ThekstAl Jebstohd, o £74 el 280y &
9] stress7t A ZE o] o|FE7re F thFA S P4, LYo ERE AFE ©d
& n S FAo] thekgr Wole] o] 16S rRNA band7} ThekabAl UettE A2
7 22371} ol 98 % AT o|F o|X P v A thFde] AAE] U

i 9ee Yxstm Utk AT ol F TAAE] thFdE 165 RNAS
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band®] F7FZ Y|Fof inter-speces WollA UENY AOE B o]H§ A
= U4E A 2EE olF uAEY tgdel dAHCE WEs Ae
Byos dA5E 245 vebdok7). £3 180 € 72285 DGGE band 3 E| 7}
rpoB £} 168 rRNA®] thFslA YebWth 16S rRNASE rpoB2 DGGE band Z 1} o]
3lo1 A 16S rRNASH rpoB gene® DGGE band E57} %7] Bt} trekstA Vet
e, ol $t o] F 3, FFLY L 23 AHAI AFHA AHE Folr}
T ZOE FE8F gith olzd A, oln] A2 AF Xde mAYE FF o]
otFstA E ERsA JyH st S € F Uk @A F Ao oF
HA = olfr WAIA AHEE o] SEE Fol oA WAESY A% dFe
F3 9le 2oz #aEEi,2).

A4 02 16S rRNAS] DGGES} rpoB gened DGGE: AF3 B ¢halo] #asid
2o m4E Y 835 348 £ Qe 2EES 227 AT ol E Hd
A9 v AE AHE ALEHOZ AAEHEA 1659 rpoB geneS HIZEH AlE
A AAe wet Foo] ohekd Hejg wiEE BHINE F oo oy @A 7
A5 Aol FAH e A S FE28 7 UZ, T AGA TP F9

v . - _
& #7 5 #4 st £22 3 4 9 Aow Eoh
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Fig 1. sampling sites
a. The foreshore beside power plant in Tea-an

b. The foreshore beside Sindu-ri beach in Tea-an

Fig 2. DEEG band pattern of 16S rDNA genes form each sites.
lane 1.3, 5 is site A and lane 2. 4. 6 is site B position Oil
contamination were started tea-an area lane 1,2 after 50 days.
lane 3.4 after 100 days, and lane 5.6 after 180 days
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Fig 3. DEEG band pattern of 16S rDNA genes form each sites.
lane 1, 3, 5 is site A and lane 2, 4, 6 is site B position Oil
contamination were started tea-an area lane 1,2 after 50 days,
lane 3.4 after 100 days, and lane 5,6 after 180 days
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