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Gio0i thiéu chung

Chat gdy 0 nhiém moi trudng c6 ngudn gbdc khic
nhau.

C6 thé tim thdy & cdc moi trudng: bién, clfa song, ho,
dat.

Viéc loai thdi cdc chat gy 6 nhiém tir nhitng ving da
bi 6 nhiem dudc goi la “Sua chita sinh hoc”
(Bioremediation).

Stra chira sinh hoc dudgc thuc hién bdi cdc vi sinh vat
va hoat dong cua chung.

Viéc stra chita sinh hoc ¢6 thé dudc ting cudng qua
qua trinh cung cdap chat dinh duéng cho VSV hodc
ting cudng quan sO luong vi sinh vat tai ving can xu
ly.
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Chat gay 6 nhiém méi truong

Vo co
Kim loai: Cd, Hg, Ag, Co, Pb, Cu, Cr, Fe
Chdt phong xa, nitrate, nitrite, phosphate, Cyanide
Hiru co
Phdn ity sinh hoc: nudc thdi, bun thdi, chdt thdi nong
nghiép va ché bién
Chdt thdi héa dau: dau, diesel, BTEX

Chdt thdi tong hop: thudc triv sau, diét c6, HCHC cé
halogen, hydrocarbon mach vong

Sinh hoc: cdc mdam bénh (vi khudn, virus)
Khi

Khi: SO,, CO,, NO,, methane

Cdc hop chdt hitu co bay hoi, CEC, hat bui




ChAat thai vo co

Kim loai va cdc hop chit vo cd khdc thdi vao moi
truGng tir cac hoat dong khai thac mo, luyén kim, ché
tao pin, trong trot

Nhiéu kim loai 12 can thiét cho sinh vt nhung véi
nong do cao thi c6 thé trG nén doc

Kim loai dudc hap thu va tich lily trong chuoi thic dn
sinh thai v61 nong do cao trong qua trinh phat tan sinh
hoc

Kim loai khong thé bi phan hdy bdi cdc qué trinh hoa
hoc hoidc sinh hoc, do d6 viéc xur Iy kim loai phai la
qua trinh tap trung (ngdn cdan qud trinh phdt tdn), dong
261 hodc tdi ché




Arsenic

Luyén kim, thudc trir sdu

Bui amian

Son nha, quét voi

Ung thu phoi

Cadmium

Sdn xudt pin

Ung thu than

Chi

Sén xuat pin, acquy, xing

Mat can bdang hé
than kinh

Thiy ngéan

Sdn xuit chlor-alkali, thudc
trir sau, diét nAm

M4t cidn bdng hé
than kinh, chét

Nitrate/Nitrite

Chdy tran bé mit, bdo quin
thit

Ung thu, thi€u m4u

SO,

Po6t nhién liéu

Gay bong, mura acid

Phosphate

Hoat dong nong nghi€p

Gay phu dudng




Cac buéc xu 1y kim loai

Kim loai trong
nudc thai

Nudc mo, nude thai cac nha
may, nuéc trong mo1 trudéng

Hap thu
Két tua

T4ch chiét
Bun hoat tinh
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Phuc hoi kim loai
st dung dudc

Loai thai
kim loa1 d6c
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Chat hap thu v co,
hitu cd va sinh hoc
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Vi sinh vat va sinh khoi
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Arthrobacter ~ Tannin (thuy
Bacillus phin dudc,
cO dic)
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Hat gel
tannin




HAap thu sinh hoc

% C4c vat liéu sinh hoc c6 thé hap thu nhiéu kim loai
khac nhau

Phan tng cua te bao vi khuin do6i véi nong do cao cia
kim loai c6 thé 1a mot trong cdc qud trinh sau:

Loai ra khoi t€ bao

LAy ndng luong tir kim loai

Co lap noi bao bdi cac protein

Co lap ngoai bao bang cac polysaccharide trén mang

Bién do6i hda hoc
Viéc st dung vat liéu sinh hoc dé xi& ly kim loai
thuong qua 2 dang:

Qua qua trinh khir doc tinh cua kim loai

Phuc hoi1 cac kim loai c6 gia tri cao




Co ché& hap thu sinh hoc

|Bén ngoai mang Hap thu sinh
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Dich chira kim loai
Chay giot

Kiém sodt lua toc
Ong din

Cap dich

Cha't hap thu

B€ phan ng
Thoat nuGc

Bé chia
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0. Dich khong chira kim loai
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M6 hinh phdn @ng hap thu sinh hoc kim loai




Ling ngoai bao

Trong moi trudng cé sulphate, kim loai ning c6 thé
dudc loai thdi bang hoat ddng cda vi sinh vat ky khi
Desulfovibrio va Desulfotomaculum

1. 3SO,* + 2 lactic acid = 3H,S + 6HCO;"
2. H,S + Cu** > CuS + 2H*

HCO; trong phan tng 1 phan huy tao thanh CO, va
nudc, lam ting pH va ting qud trinh két td sulphide

Luong du H,S thuSng giy doc va dn mon thi€t bi, nén
c6 thé dieu chinh nguon carbon cung cap, hoic ciling
c6 thé dudc xur 1y bdi vi khuan luu huynh.

C6 thé stt dung mo hinh bun hoat tinh ngudc dong xit
Iy kim loai nang
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Cac chat vo co khac

Cdc chiat vO co khdc nhu nitrate, phosphate, sulphate,
cyanide va arsenic

Nitrate, phosphate chi yéu tir cdc cong trinh x& 1y nudc théi,
chay tran bé mat qua cac vung nong nghi€p, cong nghi€p va
dudc pha lodng G cidc con song

Tuy nhi€én v61 nong do cao thi chung s€ gdy nén hién tugng
phi dudng lam giam chat lugng nudc

Mot s6 vi sinh vat ¢6 khd ndng loai nitrate va phosphate
trong do co tao luc

Mot luong 16n cyanide tir khai thdc vang. Cyanide c6 thé
dudc loai thai bdi cac tdc nhian oxi hoa nhu chlorine hoic
peroxide

Cdc PP sinh hoc ciing dang dugc nghién ctfu nhu hip thu
sinh hoc cyanid bang nam moc Fusarium lateritium
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Hién tugng pha duéng (¢ song)




Hién tugng phu
dudng 6 bién
)




XU LY TAI NGUON

Xt 1y tai nguon




Phuong an xu ly nudc
thai sinh hoat




Phuong an 1

CONG NGHE SINH THAI LA MOT
LUA CHON???
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Co ché loai thai cac chat 6 nhiém trong hé
thong dat ngap nudc

O through plants to
2
root zone

Planting
Substrate
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Hé thong dat ngap nudc da du’o’c ung
dung nhiéu noi trén thé& gidi










Phuong an 2
(Tap trung nuéc thai dugc)

Ho6 sinh hoc







ANH SANG MAT TROI

Nwdc thai

~Chét ran
lang nén day
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Nuéc thai
(BOD trén 300 mg/1)
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Ao ky khi

Chrganic matter and nutrients

High BOD Crusting

Effluent Out
Higher quality

TG less BOD
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Phuong an 3

Xt 1y tai nguon

quy mo ho gia dinh




Plumbing vent

Septic tank
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Chat thai c6 nguon goc tir dau mé

» Dau mo 12 mot phitc hop gom cdc hop chat
htru co

Thanh phan chinh trong dau mé Ia
hydrocarbon c¢6 phin to luong ti thip dén
cao, ¢6 cau tric phin to phic tap (mach
thang, mach nhdnh, vong, vong thom...)

Ngoai ra con co cdc hgp chit di vong chia
sulphur, nitrogen, oxygen va kim loai nang




Dau tho 12 két qud cla qué trinh phan huy ky khi
x4c sinh vat trong thdi gian dai dudi dat.

Trong diéu ki€n ap sudt va nhi€t do cao cdc chat
hitu co chuyén thanh khi, diu 18ng, dau sét va hic
in.

Mot phan trong dau tho co chita BTEX va PAH.
Khi diu tho bi day len mat dat do 4p sudt va nhiét
d6 cao hoidc bi 1o ri tir cic bé chita thi cdc nay di
vao mo1 truong.

BTEX va PHA la cac hop chat doc, mac du khong
tan trong nuSe, dé di chuyén va c6 thé gdy 0 nhiém
nudc ngam




A - A
Bé€ chwtra dau
bi 10 ri

ba khong
tham

Vung chua bao hoa

Tang
nuGce

Chat hitu co Dong nudc
hoa tan ngam

Su phan bd hydrocarbon trong dat tir su cd 1o ri dau (Bossert

va Compeau, 1995)
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Xi¥ 1y sinh hoc dau tran

Dau tran khong tron lan trong nudc bién va ndi trén
mit nuée, tao diéu kién cho cdc hdp chat bay hai di
vVao khong khi

I pl
at p.

han tdn dau trén mit bién cho phép cdc sinh
han hiy dau mot cach tw nhién

)

nan huy dau dién ra tai bé mit tlep xuc giira

dau va nudc. Do d6, dau cang phan tdn thi toc do

phan

huy cang cao.

DPé ting hiéu qud xi Iy dau bing vi sinh vat, nguoi
ta thu’dng tao dieu ki€n cho VSV phan huy phat

trlen

bang cich thém dudng chit cho ching

(nitrogen va phosphorus)




Dau tran 1a mot trong nhirng tham hoa do1 voi
mo1 truong nudc

Che mat anh sang, ngin can hoat dong cua
dong thuc vat bién

Phat tan nhanh va khéng co dinh

Tac dong lau dai, kho xur 1y




Nguyén nhan gy nén tran dau







X ly dau tran
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Xir Iy dau tran bang cac hé
thong tu nhién

Phun cac ché pham sinh hoc
phan huy dau




X1 1y sinh hoc dit bi 6 nhiém

DPat chita mot lugng 16n vi sinh vat c6 khd ning su
dung hydrocarbon

DAt bi nhiém hydrocarbon chita nhiéu VSV hon dat
khong bi nhiém, nhung thanh phan loai VSV thi it
hon.

S6 phan cdc hop chat hitu ¢o trong moi trudng dnh
hudng bdi nhi€u yéu to.

C4c yéu to6 nay anh huéng 16n dén su phat tri€n va
dong héa cdc hop chat hitu cd ctia VSV




Cdc yéu to anh hudng dén sy phdt trién ciia Vi
sinh vat

Sy hién dién cta cdc hdp chat hitu cd phan
huy sinh hoc dudc

Su hién dién cda cdc hgp chit vo cd c6 chira
nitrogen va phosphorus

Nong do oxy, nhiét do, pH

Nué6c va dd am
S6 luong va thanh phan loai vi sinh vat

Su hién dién cua kim loai ning




Cdc yéu té anh hudng dén suw phdn hily cdc
hop chat

Su phét trién va dong héa cla vi khuan

C4u tric héa hoc cua cdc hdp chat hitu co
Su ¢6 san hodc/va do hoa tan cia vat chat

Quang hoa




Cac con duong phan huy hgp chat hydrocarbon

C4c hgp chat héa dau, PAH, BTEX dudc phan hdy
bdi vi sinh vat dat.

VSV ding cdc chiat nay nhu 1a ngudén carbon va

ning lugng cho hoat dong song va tong hdp t€ bao

Thong thuong cidc hydrocarbon b1 oxi hoa trong
diéu kién hi€u khi hoic ky khi
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Nguyén tiac phan iing phan hiy sinh hoc

Lam cho cdc hydrocarbon thanh cdc chat
phan cuc

Néu 1a hop chat hydrocarbon mach vong thi
thuc hién phan tng mG vong

Thay thé cdc nhém halogen bing nhém -OH

Cac phan ting phan huy dudc xic tac bdi cac
enzyme dac hi€u

A e N . N o
San pham cuoi cling di vao chu trinh Crebs
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OH
non-enzymatic [::j/
cytochrome ) rearrangement .

A p450/methane /
Nam monooxygenase C< Phenol

Téo \
Arene oxlde sl 4~OH
lom

H
trans-Dihydrodiol

PO]YCY(::“C White rot fungi . ]
aromatic | === PAH quinone = Ring cleavage
hydrocarbons X

Z ~COOH
&__COOH

ortho
cleavage Cis,cis-Muconic
acid
. 2 H _
Vi kbuan OH OH
TaO dioxygenaée OH dehydrogenase OH
H

meta
cleavage
\ CHO
| COOH
=

OH
2-Hydroxymuconic
semialdehyde

C4c buéc dau tién trong phan glal hydrocarbon mach
vong bdi nam, vi khuan va tao (Cerniglia, 1993)




CH3 CHo0OH COOH OH

HO HOOC
' xylXYZ OH
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Con dudng phan giai sinh hoc toluene (Glazer va
Nikaido, 1994)




Cé4c chat hitu co tong hop

Hang ngan hop chit hitu co tong hdp dudc dua vao
mo1 trudng

Pién hinh cho loai hop chit nay 13 thudc trir siu,
diét co va bao vé thuc vat

Pugc dua vao moi trudng mot cach truc ti€p

Mot nhém khdc c6 khd nidng gdy 6 nhi€ém nudc
ngam la cac dung moi clo hoa.

Mot loai héa chat dude tong hop c¢é doc tinh cao 1a
dioxin.

C6 thdi gian ban phan huy cao
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Cau tric hoa hoc cia mot sO chit diét con trung thong dung




Thoi gian bdn phdn hity ciia mot s6 chdt trong
moi truong

Poc chit Thoi gian ban phan huy  Moi truwong
DDT 10 ndm Dat

TCDD 9 ndm Dat

Atrazine 25 thang Nudc
Benzoperylene (PAH) 14 thang Pat
Phenanthrene (PAH) 138 ngay Piat
Carbofuran 45 ngay Nudc




Su phan huy sinh hoc cdc chat trong moi truong

Phan huy Hiru sinh

J L

Hoat dong song cua vi sinh vat

4/\;

Phan huy
v0 sinh

Loai bo
nguyén tu clo

Cat cAu tric
mach vong

Cat va loai bo
chuoi carbon

- Khodang h6a hoan toan hgp chat
- Cung c4p niang lugng cho hoat dong song cua vi sinh vat




Con dudng phan hiy chat hitu co tong hop

Cl Cl Cl Cl Cl Cl C Cl
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Vi du vé chuyén héa sinh hoc TNT

0,1 : N,
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Chuyén héa sinh hoc TNT trong dat
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Vi du ve chuyén hoa sinh hoc dioxin
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Cong nghé xu 1y sinh hoc

DAt bi 6 nhiém c6 thé x{ 1y sinh hoc bing 2 cich:
In-situ va ex-situ

P4t bi 6 nhiém

4/\>

In-situ Ex-situ

Tai ché

Trong trot Trong trot

I;z‘lm, phﬁ.n Lam tho4ng sinh hoc Lam phan

U dong sinh hoc Phun hoi U dong sinh hoc
Hé thong ré B& sinh hoc




In-situ




BHP 8ITE, NEWCASTLE ENVIROPACIFIC




SR ® U dong sinh hoc

BipSite®™ System i a safe, cost-effective method for remediating
the contaminated seils in quentities of 1000 yards or more. After

being placed in @ ventilated biopile soil is treated with a blend
of selected chemicols and micreorgonisms that nafurelly break
the towins down into less harmjfid compounds. After trectment,
trected soils can be safely landfilled or taken off-site for other uses.
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Bom M4y tach  Rénh cip Bé chifa_
hut khi/nu6c  duGng chat duéng chat

Xu 1y 1am thoang
sinh hoc

0 ng phan
o phoi khi

et mm . PAtbid

nhiém
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Xi¥ 1y dat bi 6 nhiém bing thuc vat

Dung thuc vat dé hap thu chat gy 6 nhiém va kim
loai tir dat

Xt 1y bing thuc vat bao gom cdc qud trinh:

Téch chiét bang thuc vat: loai thdi chat 6 nhi€ém va kim
loai tir dit bing cdch tich liy va phan hiy trong co thé
thuc vat

Ho6a hdi bang thuc vat
Loc qua b ré

On dinh, chuyén héa cdc doc chit thinh nhitng chit it doc
hon.

Xu’ Iy bing thuc vat: Hiéu qud cao, ré tién, chi ph1
du’ng van hanh bdo duGng thap, du’dc cong
dong chap nhan




X 1y bang thuc vat

Bay hoi

Tich Ity
Phan huy

Y11 -..':. :ii‘i i‘it’

I~z_l" Phan hiy sinh hoc ‘%

e - mmawE= Hip thu
Chat 6 nhiém

+«—— ° Bom As d&n khdng bao
» Giil phic hgp As-thiol trong la

o 03 « Khit arsenate thanh arsenite

trong la

AsO? _, AsO?

arsenate «+— arsenite

aPO,? thiol-reactive PR

anau:g & }. * Ngin can qua trinh khit

ogen arsenate ndi bao trong ré

<4—— . Ting kha ning hip thu arsente



O nhiém khong khi va
bién phap xu ly




A Sources ¢ Transport / Transformation ¥ Removal
: & Pholochemistry
______.H::__,...,—.-H—'_'_'_'_"'_‘—-n__ . ¥ s 2
_— ® Prev"ﬂhng & Chemical Transformations
e Winds : :
A j L|g|-.tnmg & Cloud Processes #Dispersion
Vertical  ihs e e RN
A Agriculture A Fir A Industry : ’ Mixing
t 5 ¥ Dry
— r"]’! o ; a A Transportafien ¥ WotDapusitioh. Deposition @ Visibility
R 111 ' ) . ety "F?J L _
. | r Sajgu‘-‘-‘- 4 g 24 s 484 4 :’_ A 4
@Runoff ¥ Plants -"', - 27 sewL o i E P =S
arerh, AN A | | |
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@ Soils -
® Aquatic el B | t{

® Agricultural
roducts

#® Ground Water

® Human
Health

Cdc con dudng giy 6 nhiém khong khi

Nguén EPA



Indoor Air Pollution

D2008 HowStuffiorks

(3 Pesticides

Cac nguon giy 6 nhi€ém

@ Combustion @) Environmental
() Household Products  Tobacco Smoke khon g khi tron g nha
O Lead () Biological

Contaminants



Hit thuoc 14
gay ung thu phoi







Khi thai va bién phap xu ly

Khi thdi chita cdc hgp chat hitu co bay hoi
(VOC), SO,, NO,, CFC, CO,, methane va hat
bui

Mot phuong phap xuir Iy VOC la loc sinh hoc,
trong d6 VSV ducc su dung dé phan huy
VOC

Mot s6 vi sinh con dudce st dung dé xu 1y H,S
sinh ra tir qud trinh dot chdy nhién liéu hoa
thach




Phan phdi
nudc

Than
hoat tinh

Dong khi
chua VOC

Ngan
chiéa bun Thoat
nudc

e - |
- Vat liéuloc @ e ———————
@ sinh hoc

Bom hoan luu

Cap va phan
phoi nudc

S¢ do mo hinh xit 1y khi c6 VOC

biang loc sinh hoc




