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Gio1 thiéu
Céc qud trinh sinh hoc khong chi lam giam
hodc xu ly 6 nhiém ma con ¢6 khd ndng
phuc ho1 ta1 nguyén (kim loai, dau...)

Kim loai va dau déu la nhitng nguon tai
nguyeén khong phuc hoi dugc

Vi sinh vat dd dudc sit dung dé phuc hoi
dong, uranium va vang

St dung vi sinh vit c6 thé phuc hoi dén
50% dau md




Khai thac dau

» Dau thd ton tai & nhiéu dang khdc nhau
trong cac b€ chua dudi long dat

» Dau tho dudc hinh thanh tir sw phan hiy ky
khi cac vat liéu sinh hoc dudi nhi€t do va ap
suat cao trong trong thdi gian dai

» Thanh phan chd yéu cia dau la céc
hydrocarbon mach thfmg, nhanh, vong,
vong thom...




Hon hgp nuée va
dau duge bom 1én
mat dat
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Khai thac d




Fractional el = -
distillation i PR
(30°C - 170°C) Gasolene
Bubble cap 0 0
- 170 C - 250 C) Kerosend
- 0 0 ,
400°C 5{150 C-350C) Diesel oil
Crude oil il
Heater : 3) )
— Crude oil Residue

Cracking dau mo




Thu hoi dau ting cuong

L/

% Thu hoi dau & nhitng giéng dau di dudc
khai thac

» Dung cdc hoat chdt bé mit hoidc hoi nuée
dé lam giam do nhdt cua dau

< Dau dudc thu hoi dudc tich nuSc hoic cic

hoat chat bé mat
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Phuc hoi dau ting cudng

production
well

CO9 /water

injection to separator




Stage 3
PRODUCTION

Stage 2 A

SOAK PHASE

Stage 1
STEAM INIJECTION
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Thu hoi dau

bang hoi nuGe

™ to the surface,
™ Stearn and condensed
\/ wiater heat the viscous oil.
Steam is injected

into the reservair.

L L \|/
B ! Heated oil and
/ wiater are pumped

Sefton Resources, Inc.

Cyclic Steam Stimulation




Thu hoi dau ting cudng bing vi
sinh vat

Phuong phdp nay lién quan dén viéc bd sung céic
polymer sinh hoc vao trong gi€éng dau dé lam tang
do nhdét cua nudce

C4c polymer sinh hoc c¢6 thé sdn xudt ngay trong
giéng dau bang viéc bo sung cdc vi sinh vat vao
trong gi€ng dau.

Tuy nhién, di€u kién khic nghiét clia giéng dau 1a
can trG I6n doi véi su phat trién cua VSV

Gid ca cho viéc su dung phuong phiap nay ciling
con khd dat




Thu hoi kim loai bang ciac PP sinh
hoc

X8 Viéc st dung cdc vat liéu sinh hoc dé thu
ho1 hodc tach kim loai da dugc Ung dung
nhicu

» Mot s6 VSV c¢6 khd nidng hoa tan kim loai
tr cac hop chat khong tan (sulphide)

N/

*» Phuong phap nay con dudc goi la loc sinh
hoc kim loa1




Thu héi kim loai tir chat thai khai
thac quing

g

*» Cdc nghién cttu vé vi khuan oxi héa sit va
sulphur (1920 — 1930) dit nén tang cho

viéc thu hoi kim loai bing PP sinh hoc.

®

» Viéc hoa tan cdc hdp chat chia kim loai
khong tan la cd ch€ chu yéu cua qua trinh
nay

» Cdc loai VSV thudng dudc bi€t dén 1a:

N/

* Thiobacillus ferrooxidans, T. thiooxidans

7

* Leptospirillum ferrooxidans




inh vat

ang bdi vi s

o/

Hoa tan qu
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H,SO,

T T. ferrooxidans
FeS
S

T. ferrooxidans l
O, FeSO, T Tan
T. ferrooxidans X
L. ferrooxidans
H,0 i ; Fe,(SO,); CuFeS,

C4c phan ¢ng lién quan dén sy hoa tan dong
tr cac quang c6 chira sat




A. ferrooxidans cell

Extracellular matrix (biofilm)

SO5 S0 Felll Fell 0uﬁu <«—— Mineral surface

«

e 4
culf  *culin
Fe,S + 6[Fe(H,0),J** + 9H,0 —> 5,0 > + 7[Fe(H20),J** + 6H"

Aerobic metabolism:

Felll O, NAD+ O, RISCs,
*, o~ 2 . & i

Fell” ™*H,0 NADH” ™H,0 RISCs
Anaerobic metabolism:

i H, S NAD+ Felll 8,0

(red)

Cac cong trinh
thu hoi kim loai




Nhan dinh chung

Vi sinh vat dudc sdn xuit d€ st dung trong thu
ho1 dau
VSV ciing c6 thé dudgc st dung dé ting cudng

thu hoi dau bang cich ting sinh VSV ngay
trong giéng dau.

VSV c6 thé hoa mot so kim loai tir md cac
ham Iugng quang thap

Ngay nay qud trinh hoa tan sinh hoc dudc su
dung do1 vO1 dong va ngay cang tang trong
tach chi€t uranium va vang




Tai nguyén ru




Tam quan trong cua tai nguyén rirng

Tai nguyén tai tao dugc

Can bing sinh théi va duy tri cAn bang sinh thdi

Hé thong sinh thdi hoan chinh

Ph4t tri€n kinh t& & nhiéu qudc gia

Nang cao chit lugng mdi trudng va gidm thi€u 6
nhi€ém

Bdo quan dat

Chong x61i mon va ki€m sodt 1 lut

L61 k€o cac con mua

Cung cAp nguyén liéu tho va thdc idn
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TAI NGUYEN NUGC

< Nudc 1a mot thanh phan rat quan trong va khong
thé€ thi€u dugc trong hé sinh thai méi truong dé duy
tri su’ song, su trao doi chat, can biang sinh thai trén
toan cau.

“*Nhung chinh ban thin né ciing la mét dang maoi
truong day di, né c6 hai phan chinh 1a nuéc va cac
chat hoa tan trong né.

<+*Moi truong nuéc bao gom cidc dang nuéc ngot,

nuéc mian, nuée ao ho, song ngoi, nuGe dong bing,
tuyét, hoi nuée, nuée ngam.
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<+— Vi sinh vat
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Thuc vat
thiy sinh

Nudéc

song, sudi

Nudc
mao quan

DPong vat
thiy sinh

Nuéc
ngﬁm

Nudc
trong dat
Nudc thd
nhudng

Nudc trong co
thé€ sinh vat




KHOI LUGNG VA THOI GIAN LUU TRU CUA CAC
DANG NUOC TRONG CHU TRINH THUY HOA

KHOI LUGNG (KM?3) \




PIA PIEM THOI GIAN LUU TRU

Khi quyén 9 ngay
Cdc dong song (v4i toc do 2 tuan
Im/s)

Pat Am 2 tuan dén 1 nim
C4c ho 16n 10 nam
Nude ngam nong (véi toc do 10-100 ndm
1-10m/ngay)

Tang pha tron ctia cdc dai 120 nim
duong

Pai duong thé théi 300 ndm
Nudc ngam siu ~10.000 nim
Chop bang nam cuc 10.000 nam
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Tai nguyén bién




San xuat sinh khoi

Sinh khoi hang
nam 1998-2006
300
250
200
150
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g carbon/m?

agon State University 2007
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BIOLOGICAL INTERACTIONS

sPred gtor-pray Interacticns
sCompetitlhve Interactions
*Changas In maring food webs

ALTERED ECOSYSTEM STRUCTURE AND FUNCTION

Sowgrce: Adapted from Paoly = al., 19098 Goni, 20, durl: Jobin Michae] Yareon



O nhiém méi truong bién




PHUC HOI TAI NGUYEN BIEN




