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Khoa Mol troong va Tai nguyen
Nai hoc Nong Lam TP. Ho Chi Minh
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Chat gay o nhiem moi trédng co nguon goc khac

nhau.

Co the tim thay 6 cac moi trédng: bien, céa song, ho,

nat.

Viec loal thai cac chat gay o nhiem t0 nhong vung na
b0 o nhiem A66c goi la “SO6a chbda sinh hoc”

(Bloremediation).

Sda choba sinh hoc
va hoat nong cua c

Viec sOa choba sin
qua trinh cung ca

NOOc thoc hien bdi cac vi sinh vat
nung.

n hoc co the nooc tang coong qua

0 chat dinh doong cho VSV hoac

tang c66ng quan so 160ng vi sinh vat tai vung can x0

ly.
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Nguon goc cua chat thai ini vao

trong moi tréong

Khi thai " Thaito

ham mo
Lang nen

fay

Chi rdi xuong ho
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Bai chon
lap hoa

Chat thai to
cac nha may

gy
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Bai boi lap, chon
chat thai

E ¥ Bai ch-o:n-lap chat
K - _ thai nguy hai
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Dau tran e — ngoai khoi
- Nai
: dodng
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chat gay o nhiem — .?f{u?,_.::? * Bun thai to
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Vo c0

Kim loai: Cd, Hg, Ag, Co, Pb, Cu, Cr, Fe

Chat phong xa, nitrate, nitrite, phosphate, Cyanide

HOu cO

¢ Phan huy sinh hoc: n060c thai, bun thai, chat thai nong
nghiep va che bien

» Chat thai hoa dau: dau, diesel, BTEX

» Chat thai tong hop: thuoc tro sau, diet co, HCHC co
halogen, hydrocarbon mach vong

Sinh hoc: cac mam benh (vi khuan, virus)

Khi

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

Cac hop chat hdu co bay hoi, CFC, hat bui
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Kim loal va cac hop chat vo co0 khac thai vao moi
troong td cac hoat nong khai thac mo, luyen kim, che
tao pin, trong trot

Nhieu kim loai la can thiet cho sinh vat nhong vOi
nong o cao thi co the trd nen Roc

Kim loai n66c¢ hap thu va tich luy trong chuoi théc an
sinh thai vOi nong fio cao trong qua trinh phat tan sinh
hoc

Kim loai khong the bo phan huy boi cac qua trinh hoa
hoc hoac sinh hoc, do no viec x0 ly kim loal phai la
qua trinh tap trung (ngan can qua trinh phat tan), iong
gol hoac tai che



Nguon goc va anh hoong cua cac chat gay o nhiem

Arsenic Luyen kim, thuoc tré sau | Noc
Bui amian Son nha, quet voi Ung tho phoi
Cadmium San xuat pin Ung tho than
Chi San xuat pin, acquy, xang Mat can bang he thong
than kinh
Thuy ngan San xuat chlor-alkali, thuoc | Mat can bang he thong
tr6 sau, diet nam than Kinh, chet
Nitrate/Nitrite Chay tran be mat, bao quan | Ung thg, thieu mau
thot
SO, Not nhien lieu Gay bong, mda acid
Phosphate Hoat nong nong nghiep Gay phu d66ng




Cac booc x0 ly kim loai

Kim loal trong
nooc thai

NOOC mo, n6oc thal cac nha
may, n00c trong moi troong

Eatptthu Chat hap thu vo cd,
ctiua - hou ¢o va sinh hoc
Tach chiet

Bun hoat tinh
V1 sinh vat va sinh khoi

Phuc hoi kim loai s | | Loai thai kim
dung fidoc loai fioc Bacillus

Tal sO dung tai O nhiem S6 dung
nguyen moi trééng hieu qua




¢ Cac vat lieu sinh hoc co the hap thu nhieu kim loal
khac nhau

L)

4

<* Phan 0ng cua te bao vi khuan fiol voi nong Ao cao cua
kKim loal co the la mot trong cac qua trinh sau:

Loali ra khol te bao

L)
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Lay nang 166ng t6 kim loai

e

*

Co lap noi bao boi cac protein
Co lap ngoai bao bang cac polysaccharide tren mang

e

*

\/
0’0

Bien foi hoa hoc

“* Viec sO dung vat lieu sinh hoc ne x0 ly kim loal
tho0ng qua 2 dang:

0

% Qua qua trinh kho fioc tinh cua kim loai
o

Phuc hoi cac kim loai co gia tro cao
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Dich chéa kim loai

Chay giot

Kiem soat l6a toc

Ong dan

Cap dich

Chat hap thu

Be phan 6ng

Thoat n60c

. Bechoa

0. Dich khong chda kim loai

(2)
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l (10)

Mo hinh phan 6ng hap thu sinh hoc kim loai
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l

(3)

Coura imaarsBanal com M S0
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Trong mol troong co sulphate, kim loal nang co the
nooc loai thai bang hoat fiong cua vi sinh vat KT khi
Desulfovibrio va Desulfotomaculum

350,% + 2 lactic acid > 3H,S + 6HCO,
H,S + Cu?* - CuS + 2H*

HCO; trong phan ong 1 phan huy tao thanh CO, va
nooc, lam tang pH va tang qua trinh ket tu sulphide

L6ong do H,S théong gay fioc va an mon thiet bo, nen
co the nieu chgnh nguon carbon cung cap, hoac cung
co the N6OC X0 ly boi vi khuan 16u huynh.

Co the s6 dung mo hinh bun hoat tinh ngdééc dong x6
ly kim loal nang



Be phan 6ng qua I_’ K
16p bun hoat tinh o2

e ) sulphide NooC
kK1 khi ne loai bo — = sach
kim loai
—
Dich choa
Kim Ioa_l —p lach bun
D66ng chat
- Bun hoat tinh
Chat tao bong t
—
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Cac chat vo cO0 khac nhO nitrate, phosphate, sulphate,
cyanide va arsenic

Nitrate, phosphate chu yeu t6 cac cong trinh x6 ly n66c thai,
chay tran be mat qua cac vung nong nghiep, cong nghiep va
nooc pha loang 6 cac con song

Tuy nhien vo6i nong fio cao thi chung se gay nen hien toong
phu d6ong lam giam chat 160ng nG0C

Mot so vi sinh vat co kha nang loai nitrate va phosphate
trong o co tao luc

Mot 160ng 10n cyanide t6 khai thac vang. Cyanide co the
nooc loai thai boi cac tac nhan oxi hoa nhd chlorine hoac
peroxide

Cac PP sinh hoc cung nang n6oc nghien cou nho hap thu
sinh hoc cyanid bang nam moc



Hien toong phu doong (0 song)




Hien toong phu
déong 6 bien (thuy
trieu no)
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“ Dau mo la mot phdc hop gom cac hop chat
hou co

¢ Thanh phan chinh trong dau mo Ila
hydrocarbon co phan to 100ng t0 thap nen
cao, co cau truc phan to phoc tap (mach
thang, mach nhanh, vong, vong thom...)

\/
0’0

Ngoal ra con co cac hop chat do vong choa
sulphur, nitrogen, oxygen va kim loal nang



0

0

4

0

L)

4

0

L)

Dau tho la ket qua cua qua trinh phan huy KT Kkhi
Xac sinh vat trong thoi gian dai d60i nat.

Trong fileu kien ap suat va nhiet no cao cac chat
hou co chuyen thanh khi, dau long, dau set va hac
In.

Mot phan trong dau tho co chda BTEX va PAH.
Khi dau tho bo nay len mat fiat do ap suat va nhiet
no cao hoac bo ro rz t0 cac be chda thi cac nay i
vao moi troong.

BTEX va PHA la cac hop chat noc, mac du khong
tan trong nooc, de di chuyen va co the gay o nhiem
n6oc ngam



Be chda dau
bo ro r

Na khong
tham

> Dong
= — dau
o

\

\ Vung cho6a bao hoa

A
Tang
no0C

Chat hou co Dong n6oc
hoa tan ngam

SO phan bo hydrocarbon trong nat t0 so co ro rz dau (Bossert
va Compeau, 1995)




0

4

0

L)

4

0

L)

4

0

L)

Dau tran khong tron lan trong n6oc bien va noi tren
mat nooc, tao nieu kien cho cac hop chat bay hoi ni
vao khong khi

SO
vat

SO

0
0

0

nan tan dau tren mat bien cho phep cac sinh
nan huy dau mot cach t6 nhien

nan huy dau dien ra tai be mat tiep xuc gida

dau va nooc. Do no, dau cang phan tan thi toc no
phan huy cang cao.

Ne tang hieu qua x6 ly dau bang vi sinh vat, ngo0i
ta thoong tao nieu kien cho VSV phan huy phat
trien bang cach them doong chat cho chung
(nitrogen va phosphorus)



DAU TRAN

Dau tran 1a mot trong nhitng tham hoa doi véi
MOl truong nudc

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

Phat tan nhanh va khéng co dinh

Téc dong lau dai, kho xir Iy



Nguyén nhan gay nén tran dau



HAU QUA CUA DAU TRAN

Chranic







Phun cac ché pham sinh hoc
phan hay dau

Xtr Iy dau tran bang cac hé
thong tu nhién
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Nat chéa mot 166ng 16n vi sinh vat co kha nang so
dung hydrocarbon

Nat bo nhiem hydrocarbon chéa nhieu VSV hon fiat
khong bo nhiem, nhdong thanh phan loai VSV thi it
hon.

So phan cac hop chat hou co trong moi troong anh
hoong bol nhieu yeu to.

Cac yeu to nay anh hoong Ion nen s6 phat trien va
nong hoa cac hop chat hou c6 cua VSV



Cac yeu to anh hoong fen soO phat trien cua Vi
sinh vat

¢ SO hien dien cua cac hop chat hou co phan
huy sinh hoc N00c

¢ S0 hien dien cua cac hop chat vo ¢c0 co choa
nitrogen va phosphorus

“* Nong no oxy, nhiet no, pH
“* NOOC va no am
¢+ So 100ng va thanh phan loali vi sinh vat

“ S0 hien dien cua kim loal nang



Cac yeu to anh hoong nen s0 phan huy cac hop
chat

s S0 phat trien va nong hoa cua vi khuan

¢ Cau truc hoa hoc cua cac hop chat hou co

s+ SO co san hoac/va no hoa tan cua vat chat

¢ Quang hoa
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Cac hop chat hoa dau, PAH, BTEX nooc phan huy
bOI vi sinh vat nat.

VSV dung cac chat nay nho la nguon carbon va
nang 100ng cho hoat nong song va tong hop te bao

Thong thoong cac hydrocarbon bo oxi hoa trong
nieu kien hieu khi hoac KT khi
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CON NOONG PHAN GIAI SINH HOC

N

MOT SO HOP CHAT VONG THOM
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benzene
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toluene m-xylene
tolene xylene
OXygenase oxidase
CH.OH
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benzyl alcohol

3-methyl benzyl alcohol

CHU TRINH CREBS




Lam cho cac hydrocarbon thanh cac chat
phan coc

Neu la hop chat hydrocarbon mach vong thi
thoc hien phan dng mo vong

Thay the cac nhom halogen bang nhom -OH

Cac phan 6ng phan huy n0oc xuc tac boi cac
enzyme nac hieu

San pham cuoi cung i vao chu trinh Crebs
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OH
non-enzymatic
cytochrome ‘ ﬂ/gemem' ) ©/

H

Nam mme A ~ Phenol
Tao — Q<,° |
| H \ H

Arene oxide »h;';o,;,'::e ' OH

=OH
H

trans-Dihydrodiol

Powcy‘;:“c ‘ White rot fungi ) )
aromatic —— PAH quinone == Ring cleavage
hydrocarbons _

# “COOH
& _COOH

ortho '
cleavage cis,c1s-Muconic
acid
Vi khua ) |
| uan _ OH OH
TaO dioxygenaée OH dehydrogenase OH
H

meta
cleavage
\ CHO
| COOH
P

OH
2-Hydroxymuconic
semialdehyde

Cac booc nau tien trong phan giai hydrocarbon mach
vong boi nam, vi khuan va tao (Cerniglia, 1993)
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Hang ngan hop chat hou co tong hop N66c noa vao
moi troong

Nien hinh cho loai hop chat nay la thuoc tré sau,
diet co va bao ve thoc vat

Nodc fiva vao moi trédng mot cach troc tiep

Mot nhom khac co kha nang gay o nhiem nooc
ngam la cac dung moi clo hoa.

Mot loai hoa chat i66¢ tong hop co fnoc tinh cao la
dioxin.

Co thoi gian ban phan huy dai



l
Cl- Cl

1
| A
Cl

Dieldrin

Micotine
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P _
Cl / CH;
Cl  CH,
Cl Cl
1 Permethrin
DDT

Atrazine
Carbaryl

Cl

- Y = %
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Imidacloprid Maneh

Cl O

Cl o OH

24-D

H,C N*f_\} {\_ !/:N'* CHs | 2CI-

Paraquat

\0 CHs

Warfarin



Thoi gian ban phan huy cua mot so chat trong

mol troong

Pjc chat

Thai gian ban phan hay

Moi truong

DDT 10 nam bat
TCDD 9 ndm Dat
Atrazine 25 thang Nudc
Benzoperylene (PAH) 14 thang Pt
Phenanthrene (PAH) 138 ngay Pt
Carbofuran 45 ngay Nudc




Phan huy HGu sinh

J L

Hoat fiong song cua vi sinh vat

/\

Phan huy
vo sinh

Loal bo nguyen Cat cau truc
to clo mach vong

Cat va loal bo
chuoi carbon

Ket qua: - Khoang hoa hoan toan hop chat
- Cung cap nang l66ng cho hoat fiong song cua vi sinh vat




Con n66ng phan huy chat héu c6 tong

hop

CH
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Cl OH
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2 B-DiCH 2-CMA [l A a- 0



Vi dui ve chuyen hoa sinh hoc TNT

CH,
0.H ; HO,
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Chuyen hoa sinh hoc TNT trong fiat
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Vi dul vei chuyen hoa sinh hoic dioxin
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< Nat bd o nhiem co the x0 ly sinh hoc bang 2 cach:
In-Situ va ex-situ

Nat bd o nhiem

4/\>

In-situ Ex-situ
Tai cho
Trong trot Trong trot
La[n pha_” | Lam thoang sinh hoc Lam phan
U fiong sinh hoc Phun hoi U fiong sinh hoc

He thong re Be sinh hoc






Ex-situ

BHP SITE, NEWCASTLE ENVIROPACIFIC




Bioremaediation

BipSite®™ System i a safe, cost-effective method for remedinting
the contaminated seils in quantities of 1000 yards or more, dfter
being placed in @ ventilated biopile soil is treated with a blend
of selected chemicols and micreorgonizms thot naturelly break
the towing dewn into less harmfid compounds. After rectment,
trexted soils can be safely landfilled or taken off-site for other uses.

| .:| Hoynthetic coveris tpplisd
“= o contrilemissions and

humidity.

| m® /1 bland of sparial
" chamirals and
orjanisns is addad.

L J B TR ————
"— addsair to the pila

| Parforated vaenum piping
" removes air from tha pile




X0 ly Bom May tach Ranh cap Be choa

khi hut khi/n60c doédng chat doédng chat

X0 ly lam thoang

sinh hoc

Ong phan
e phoi khi

T ——e

nhiem
N6dc ngam \



L X 2
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Dung thoc vat fie hap thu chat gay o nhiem va kim
loal to Nat
X0 ly bang théc vat bao gom cac qua trinh:

Tach chiet bang thoc vat: loai thai chat o nhiem va kim

loai t6 nat bang cach tich luy va phan huy trong c6 the

thoc vat

Hoa hoi bang thoc vat

Loc qua bo re

EAn nonh, chuyen hoa cac fioc chat thanh nhéng chat it fioc

on.

X0 ly bang thoc vat: Hieu qua cao, re tien, chi phi
xay dong, van hanh bao doong thap, n6oc cong
nong chap nhan



arsenate «—— arsenite
aPO,? thiol-reactive

analog & }. .
ogen



GREEMHCUSE STRUCTURE
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X0 ly n6oc nhiem KLN bang théc vat
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Khi thai chb6a cac hop chat héu co bay hoi
(VOC), SO,, NO,, CFC, CO,, methane va hat
bui

Mot phdong phap x6 ly VOC la loc sinh hoc,
trong no VSV Nno6oc s6 dung ne phan huy
VOC

Mot so vi sinh con N00c sO dung ne x6 ly H,S
sinh ra t0 qua trinh not chay nhien lieu hoa
thach



Tach n6oc ‘l‘

b |
Phan phoi E
noodc :
Than '
hoat tinh E

Dong khi

chdéa VOC

: Vat lieu loc ﬁ- N _________E
@ sinh hoc
A . Ngan
Bom hoan I6u chda bun Thoat
ndoc
Cap va phan
phoi n66c

S0 no mo hinh x0 ly khi co VOC bang
loc sinh hoc



L6u huynh trong than va dau khi bo not chay
se tao nen SO,, nay la khi gay nen moa acid
nghiem trong

Viec lam giam SO, co the bang cach kho S
trong than hoac x0 ly khi SO, sau khi fnot
than.

Co the loai SO, bang CaCO, theo PT sau:
% CaCO, + SO, > CaSO, + CO,
% 2CaS0, + 0, + H,0 2 2CasS0O, + 2H,0



N/

¢ Mot so vi sinh vat I6u huynh co kha nang x0
ly S trong than.
% 2S5+ 30, +H,0 > 2H,S0,

N/

«»» Thiobacillus ferrooxidans co the oxi hoa FeS
theo PT sau:

% 2FeS + 70, + 2H,0 > 2FeSO, + H,SO,
% 4FeSO, + 0, + 2H,S0, > 2Fe,(S0,), + 2H,0

¢ Ngoal ra con co mot so vi sinh vat co kha

nang loai S trong lien ket vOi cau truc mach
vong



