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Viable cell densities in the environmental water which
collected from surrounding the oil storage cavern and their
growth abilities in the crude oil containing the waters
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Characteristics of petroleum degradation ability of identified species in this study
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Comparison of saturated index of various water samples
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aeration of alkaline bottom water
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Effect of pH on dillution by industrial water of alkaline
bottom water

10600000000000000000000000
0000001500 000pH=820 000000000
0000 ((@O) 0000000 (RP)OCOODONONODO
000000000000CO,(00.035%)000000
000000000000000000000000
000000000000000000000000
000
000000000000000000A00OO0O0
OpHOOOOOOOOO0O000O0-500000000
000000000000000000000000
0000000000pHOOOOOOOOOOOOO
0000000000000 0000pHOOOOOO
000000000000Cco,00000000000
0000000000000 00000pHOOOOO
000000000000000000000000
000000000000
0200C00CO,0000000000.88ml-CO/ml 00
001L00000880mIOCO,00000000000
0001mol0224L0 00000

(0.88L - CO,/L) + 2.24L/mol = 0.04 mol - CO,/L
000000
0000000000BOOOOOO0OO0OADOOOOO
0000000 100mg/L0 00000000 40g/mol O
0oooo

0.1g-Ca/L + 40g - Ca/mol =0.0025 mol/L

gobooboboobooboboboboobobobobon



ogogoooooogogogodog

goboobobooboobbobooobobobobon
goboobobooboobbobooobobobobon
ooobo@boboolioobooooooooogo
ooooooooooooooioooco,0oonon
gooodobloomg/LO0O0O0O0DODODOOOOODODO
O0o0ooooooOoo.0025mel/LOOCO,0000
gopbooooo

0.0025 mol/L + 0.04 mol/L = 0.0625

ooooooooooooooooooco,0nooon
gopogooee2s0 000D 00bOoonogon
00000000 0DbO0000bOoOooOoobDoOgED
ooooooooooooooco,000nno.06250
0 (880 mL/L x 0.0625=55mL-CO,/L)0 000000
goO0dOd0i1oomg-Co/LO O ODODODOOOODOODOO
ooooooooooooooooooco,0nooon
000000625« 2=0.1250 000000000000
000-50000000000000125%((0.1250)0
pHOODOODODDOODOOOODODDOOobOobooobobo
ooboobobooboobboboboobobobobon
ooboobobooboobboboboobobobobon
gobooooo

5300 0000b0bobooboonon
bobooobobooopHODODODDODODbDOO
OBUOODOOINNaOHOpHO OO DOOODOOODOOO
ooboobobooboboobooobo-eboobbon
obdpHOIOODOOODOOOODDODODODODODOOO
ooboobobooboobbobooobobobobon
oobooboboobobooooboo-7oobboOon

pH11

pH105
pH10

pHS
pH8
pH?

0 50 100 150 200 250
S5 (mail)

FH4 FHS FHS FH7 FHE FHY

FHI0 FHI1 FHL

0-6 pHOOOODOODODOOO (@OODOOoBODO)
Relationship between pH and scale formation using neutral
bottom water

THAA: Bk
10

o o B N o
o

—

0 500 1000 1500 2000 2500
$8 (mglh

o0 g2 LI 416 218 0:10
THMA : HTFAH

0-7 DO00O0O0OO0O0O0OOO0OOOOOOOOOOO00O
Relationship between sea water contamination ratio and
scale formation in the groundwater

0-4 0O00oooooooo
An example of scale formation reaction

i o i W bR K-t &Y kit

% Fe® +30H — Fe(OH) 3 Fe(OH) 3 EpH
2Fe(HCO 3)3 + 120 3 + H30 = Fe 30 + 3H20+4C0,  FeyOy » 3H;0
2Fe ¥ +33 ¥ —>Fe,S; Fe2S, B, TWTEE
Fe® +5% —FeS FeS B
FeO + CO 3 — FeCO 5 FeCO,
FeCOj + CO, + H;0 — Fe(HCO 3)2 Fe(HCO3),
FeS +2C0 5 +2H ,0 — Fe(HCO 3)2 + HaS Fe(HCO3)2

HIL P Ca(HCO3): +20H —> CaCO 4 + CO3Y + 2H 20 CaCO; EpH. SR
CaCO; +2H" = Ca® + H,0 + CO;,
Ca(HCO3); + S0 3 —> CaSi0 3 +2C0 ; + ;0 CaSiO 5
Ca® +80,% —> CaSO 4 CaSO 4

2 A 2 L Mg(HCOs)z + Si0 ; = MgSiO 5 +2C0 2 + HR0 MgSiO,
Mg™ +20H — Mg(OH), Mg(OH) ol
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