O nhiém moi trwrong
(Environmental pollution)

Gidng vién: Nguyén Thi Thu Ha
B6 mon: Cong ngheé MmOl treong

Khoa: MOI trwong
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« Kién thtrc co ban vé 6 nhiém méi truong
* O nhiém méi trwong khong khi

» O nhiém méi troeong nuwdéc

* O nhiém moi truomg dat

» O nhiém/nhiém ban thuc pham

 Chat thai ran va 6 nhiém mo1 truong



Bio vé moi trwong khong khi, Hoang Thi Hién, NXB XD

Doc hoc mOI truwong co bdn, L€ Huy Ba, NXB PHQG HCM

------

Sinh thai moi truwong dat, L¢é Van Khoa, NXB DPHQG HN
Qudn Iy chit thdi rdn, Tran Hiéu Nhué, NXB KHKT

j;:;:::_ MGéi trwong khéng khi, Pham Ngoc Pang, NXB KHKT

Quy chudn ky thudt quoc gia vé chat lwong moi truwong, BoO TN&MT



e Mo1 truong
e Thanh phan moi trudng
« Chirc nang cua moi truong

e Khail niém 6 nhiém
* Chat thai, chat 6 nhiém, chat doc
* Mot sO khail niém khac

» Pic tinh nguodn thai
» Phan loai nguon thai
e Phuong phap danh gia nguon thai

« Cac qua trinh vat 1y
* Cac qua trinh hoa hoc
e Cac qua trinh sinh hoc

Cac qua trinh
co ban




Theo luat Bao vé moi truong, MOi trieong bao gém Cc4c yéu tb tu nhién
va vat chat nhan tao bao quanh con nguoi, c6 anh huéng dén doi song,
san xuat, sy ton tai, phat trién ctia con nguoi va sinh vat.

Thanh phan moi truong 1a yéu to vat chat tao thanh méi truong nhu dat,
nuoc, khong khi, am thanh, anh sang, sinh vat, hé sinh thai va cac hinh
thai vat chat khac.

MOi truomg tir nhién bao gom cac yéu to thién nhién nhu vat ly, héa hoc,
sinh hoc... ton tai khach quan ngoai y muon ctia con ngudi va chiu su
chi phoi mét cach gian tiép thong qua cac hoat dong cua con nguoi.

M0i trwong nhan fgo bao gom nhitng nhan to vat ly, hda hoc, sinh hoc,
Xa hoi... do con nguoi tao ra va chiu su chi phoi truc tiép cuia con nguoi

MOi truong Xa hoi bao gom cac moi quan hé gitta con nguoi véi con
nguoi tao ra su thuan loi hoac tré ngai cho sy ton tai va phat trién cia ca
nhan, cong dong con nguoi.



+ M0i truong gom ¢ 4 hoic 5 quyén (c6 hay khong cé
mat cua nhan sinh quyén hodac tri tu¢ quyén)




(1) M6i trweong 1a khong gian song ciia sinh vat

+ Moi sinh vat trén Trai dat trong d6 c6 con nguoi déu can
mot khoang khong gian nhat dinh cho hoat dong song
cua minh.

+ Khong gian d6 phai dam bao vé mait kich thudc (phu
thudc vao nhu cau cua tung loai Sinh vat)

Nim 106 | -105 | -104| 0 [1650]1840 1930/ 1994|2010
Dan sb (triéu ngudi) | 0,125 | 1 | 5 | 200 545 | 1000 2000 5000 | 7000
Dién tich (ha/ngudi) | 120000 | 150003000 75 275 15 @ 7,5 3 | 1,88

+ Pong thoi khéng gian song pl

ha1 dam bao vé chat luong
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(2) Moi trwong 1a noi cung cap tai nguyén




(3) Moi trwong chira dung, dong hoa phé thai

+ O nhirng x& hoi phat trién thap hodc mat do dan so it, chat
thai duoc tal sir dung hoac duoc xur ly trong tu nhién

+ O nhitng x4 hoi phat trién cao hon hodc mat do dan so qua
16m, kha nang chira dung chat thai da la mét van dé nan giai,
kha nang dong hda ctia moi truong thap/khong dang ké

= Swre chiu tai cua MmOl truwong la gidi han cho phép ma moi
truong €O the ti€p nhan va hap thu cac chat gay 0 nhiém

(4) M6i trudmg cung cap thong tin
(5) MOI trwong giup giam nhe tac dong cia thién tai
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+ Theo Luat bao vé moi truong: O nhiém mai truong 1a sy bién doi
cua cac thanh phan khong phu hop vo6i quy chuan moi trudng, gay
anh huéng xau dén con nguoi va sinh vat.

- Céc qua trinh ty nhién Anh huong xau toi
con nguo1 va sinh vat

O nhiém
moi trueong

Hoat dong cua con nguoi

Khong phu hop voi

Su bién doi ~ tiéu chuan quy dinh

+ Tiéu chuan mdi truong 1a gidi han cho phép cua cac thdong sb vé
chat lugng méi trudng xung quanh, vé ham lugng cua chat gay 6
nhiém trong chat thai dugc co quan nha nudc co tham quyén quy
dinh 1am can ct dé quan Iy va bao vé moi truong.
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+ Tiéu chuan muc gidi han cia cac thong so vé chat luong moi
truong xung quanh, ham lugng ciia cac chat gay 0 nhiém ¢ trong
chat thai, cic y&u cau k¥ thuat va quan Iy dugce cac co quan nha
nudc va cac to chirc cong bd dudi dang vin ban tw nguyén ap
dung dé bao vé moi truong.

+ Quy chuan muc giéi han cua cac théng so vé chat luong moi
truong xung quanh, ham lugng ciia cac chat gay d nhiém ¢ trong
chat thai, cic yéu cau k¥ thuat va quan Iy dugc co quan nha nudc
c6 tham quyén ban hanh duéi dang van ban bat bude ap dung dé
bao vé mOI truong.

+ Phan leai quy chuan:
= Quy chuan k¥ thuat quoc gia vé chat luong méi trudng
= Quy chuan k¥ thuat quoc gia vé gidi han cho phép xa thai
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+ Chat thai |a vat chat & thé ran, 1ong, khi dugc thai ra tur
san xuat, Kinh doanh, dich vu, sinh hoat hoac hoat

dong
+ Chat

khac.
gay 6 nhiém la chat hodc yéu to vat ly khi xuat

hién trong moi truong thi lam cho moi truong bi 0
nhiém.

+ Chat doc 1a bat ky chuat ndo co thé gay ra cac hiéu tng

Xau t
sinh t

ham chi gay tir vong cho ngudi, sinh vat va hé
nai (theo Lé Huy B4, 2006).

e Chat doc ban chat

» Chat ddc liéu luong
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+ Suy thoai moi trirong 1a su suy giam vé chat luong va so
luong cta thanh phan moi truong, gay anh hudng xau
d6i voi con ngudi va sinh vat.
= Suy thoai do nguyén nhan tu nhién
= Suy thoai do nguyén nhan nhan tao

* Sw ¢6 mdi truwong 13 tai bién hodc rui ro xay ra trong qué
trinh hoat dong ctia con nguoi hodc bién doi that thuong
ctia tu nhién, gay 6 nhiém, suy thodi hoic bién do6i moi
trueong Nghiém trong.
= Tai bién moi trudng
= Rui ro moi truong
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(Cacquatrinh vatly s+ Vit chit luon van dong:

» Poi luu (advection) 3 V@n cl}uyén tr noi nay dén
noi khac

 Phan tan (dispersion) h o \
- Khuéch tan (diffution) * Chuyén hoa tir dang nay

. sang dang khac
e Chuyén pha (phase transfer) J dang

(Céic qud rinh héa hoe | véu 16 anh huong:

e Phéan tng thudn nghich * bac tinh ly — hoa hoc cua
« Phan ting khong thuan nghich chat nhiém ban
= Piéu kién mdi trudng — diéu
- Cac qua trinh sinh hoc kién sinh thai

e Qua trinh sinh hoc hiéu khi
* Qua trinh sinh hoc ky khi
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¢ Khueéch tan:
= L& qud trinh van chuyén mot chat
boi viéc di dong ngau nhién dua
vao trang thai khong can bang.
= Di chuyén mot chat tir noi ¢4 nong
do cao sang noi c6 nong dd thap
cho dén khi chat d6 phan tan dong
nhat trong pha.

o Do chuyén dong ngau nhién cua phan tir 6 nhiém |a khuéch tan phan s
o Do sy X40 tron cua moi truong 14 khuéch tan xao trén



+ Chuyén pha:

= Su van chuyén cac phan tir ¢ trang thai sach vao trong nudc
duoc goi la hoa tan (dissolution). Kha nang hoa tan cua
chat nhiém ban la khac nhau phu thudc vao tinh chat Iy hoa
hoc cua no.

= Boc hoi (evaporation) la su van chuyén pha 16ng hoic pha
ran (thang hoa) sang pha khi.

= Bay hoi (volatilization) 1a sy van chuyén chat tir nudc vao
oha khi

= Su hap thu (sorption) 1 sy di chuyén cac phan tir khi vao
pha ran hoic 1ong, qua trinh lién két cac phan tr nhiém ban
vao cac khe hong cua pha ran



Khi dat (pha khi)

Dung dich dat
(pha long)

a4
S

Chat nhiém ban
(pha long)




+ Chuyén héa hoa hoc: Quyét dinh tinh bén viing cia
mot chat 0 nhiém trong mol trudng




Chuyén hoa sinh hoc: Ban chat & cac phan tng héa hoc
véi XUc tac la cac emzym.

.

Cong thiec héa hoc Tén Trang thai Kha nang phan huy
= Hiéukhi Yém khi
§ Propan (n=1) Khi Co Co
& CH3-(CH2)a-CH3 | Octan (n=18) Long Cé Cé
< Hexatriacontan (n = 34) Rin Cé Khong
= —
° O Xyclo pentan Long Cé Cham
L
< Xvclo hexan Long Co Cham
?
.§ © Benzen Long Co Khéng
= O‘ Naphtalen Rén Khéng  Khong




- ——

Nhom | Chat dai dién
Hiru co | Naphtalen
Pentaclophenol
DDT
VO co Chi
Crom
Asen
Cadimi
Htru co | Tricloetan
Benzen
VO co Thay ngan
Hiru co |Metan
VO co CO2
CO
SO2

Kha nang
hoa tan

Cao
Trung binh

Trung binh
Trung binh

Trung binh
Trung binh

Trung binh

Kha nang
bay hoi

Kha nang
hap thu

Phan huy
sinh hoc

Trung binh
Thap
Thap
Thap
Thap
Thap
Thap

Trung binh {
Trung binh |

Thap

Thap
Thap

Trung binh

Thap
Thap
Thap
Thap
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¢ Mtrc do 6 nhiém phu thudc vao nong d cia cic chat 6
nhiém hoac cwong d¢ cua cac tac nhan 0 nhiém khac va
mirc d¢ bién dong cua mOI truong chiu tac dong

. 1ot

R-Dip g | _P-Aplye |

1-Téc d _ S-Hién trang |
+ Panh gia 6 nhiém moi truong phai dugc thé hién théng
qua dong thoi cac yéu to:

_ i G1a tr1 the hlen d01




+ Thong s6 mdi trwong (environmental parameters) La
nhitng dai lwong vat ly, hoa hoc, sinh hoc cu thé dic
trung cho moi truong c6 kha niang phan anh tinh chat cta
mOI trudong o trang thai nghién ctru.

» Ty I¢€ cat, sét, limon * D0 trong, d0 cing « Nhi¢t do, ap Suat

« Ham luong Ca, Mg, . Néng do Ca, Mg, As, . Néng do CO, CO,, NO,,
Cu, Zn, As Hg O,

 Ham luong hitu co, . Néng dd hoa chét bao . Né)ng do khi doc
dam, lan, kali... vE thuc vat

+ Thong s6 mdi truong c6 thé dic trung cho linh vuc moi
truong, nhung ciing co thé la nhirng dai luvong vat ly, hoa
hoc, sinh hoc cua cac linh vuc khoa hoc khac. 28



+ Pé danh gia dic diém nguon thai va mtc d6 tac
dong cuia nguodn thai dén chat luong mol trudng,
phai danh gia duoc dong thoi:

-

Nong d6 (C) Luu lugng thai (Q)

Ham luong (C) Ta1 luong thai (L)

¢ Cong thue lien hé: L (mg/s) = C (mg/l). Q (I/s)

29
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Béng 1.1: Thanh phan khong khi kho ciia khi quyén

Tén chat
Nito
Oxi
Argon
Cacbon dioxit
Neon
Heli
Metan
Kripton
Hydro
Nito oxit
Cacbon monoxit
Ozon
Sulfu dioxit
Nito dioxit

l Cong thirc phan ti’rl Ty 1¢ theo thé tich l

NZ
O,
Ar
CO,
Ne
He
CH,
Kr

N,O
CO

SO,
NO,

78,09 %
20,91 %
0,93 %
0,032 %
18 ppm
5,2 ppm
1,3 ppm
1,0 ppm
0,5 ppm
0,25 ppm
0,1 ppm
0,02 ppm
0,001 ppm
0,001 ppm

Trong lwong '
3.850.000.000
1.180.000.000
65.000.000
2.500.000
64.000
3.700
3.700
15.000
180
1.900
500
200
11
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R f» - 3 ‘
Lwong trietrong ‘—"\ :
bang va tuyet » Lwong trir trong khi quyén Ngwng hoi

Lwong trir trong
cac dai dwong

S Department of the Interior o 2 P = - liustration by John M. Evanss
U.S. Geological Survey Lu’Q’ng trir nwoc ngam Jigaw sgs.goviedu/waiercycle hiry)
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« Cac hat vat chat
« Tiéng 6n
* Phong xa
* Nhiét do

« Céc chat khi gay 6 nhiém
* Cac hoi hitu co

 Cac vi sinh vat trong khong khi

34



Bui khi quyén

¥

Tir dai duong T luc dia
(n<10° m1") (M~10°-10" ml")
Volcanoe
/ /\\ Phan tGng khi - hat
== N~
Sulfate /
CCN S

PHAT SINH

Luwong phdt thai bui tir cdc nguon khac nhau (triéu tian/a)

SUY GIAM

In-cloud

X> scavenging

.+ kho /
\ g 5//

Lang don
fo. Hud) /71 .
Precipitation /
/scavengin/g
r 88 74/
Lang dong,” ///

Nguén tw nhién  4.900 Ngudn nhén tao 500
Muébi bién 3.000 So cap 200
Bui kim loai 1.500 Tht cap 300
Bui ni lira 300

Bui chay rung 100
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Reverse Osmosis | 1 Ultrafiltration _| Particle Filtration
] MNanofiltration i Micro Filtration J
Thudc nhlg’jm 2 .
< € - > - > r— =YY
tong hop Set Limon Cat min Cat tho
- rereere—e——— ¥
Bui xi mang
1> F hia
Muodi tan L . ~ Cat bien
Mudi i - Bui than .
< Muc in = :
t " . Nhin duge
Puong Bui thuoc trir sau ~ bang mat thuong
1 It =2 - — = - >
H, H,O €O, CgHsg Silicat - a
goz Ga ~  Phén hoa
B T
Phan tir khi Albumin
P Bui trong khi quyén N
ID nguyén tir ) « . K §
Bui amiing ~ Dong vat don bao
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Suong - g - g

Céc hat vat chat duoc quan tdm trong 6 nhiém khong khi 36



Tinh phan tan — kha ning ling
+ Lién quan truc tiép hodc ty 1& voi kich thudc ctia hat

+ Vi du: hat bui thach anh c6 kich thuéc 10 um lang véi van toc 7,87
mm/s nhanh gap 100 lan so véi hat ¢6 Kich thuéc 1 pm

Cac thong s6 danh gia bui

+ Bui tong s6 (TP) Mai da 5
¢ Bui léng téng sb (SP): d > 10 pm Phay
¢ Builolung: d=1-10 pm kim loai

= Tdng bui lo limg (TSP) o |

= Bui PMy, e

* Buiho hép: d<2,5pum (PMZ,E) m<2um m2-5um ®5-10um ®>10um
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Kha niing ling trong co quan ho hap

+ Bui ¢6 kich thudc < 0,1 pm khong bi giir lai trong co quan hd hap
+ Bui ¢6 kich thudc 0,1 — 2,5 um bi gitt lai & phoi khoang 80 — 90%
¢ Bui 16n hon 10 um b gitr lai 6 miii
100

® Trong phé nang ™ Trén dudng ho hap

80

60

40 -

20 -

0,5 0,9 1,3 1,6 5,0

Murc lang dong ctia cac hat bui c¢6 kich thudce khac nhau trong co quan ho hap
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Anh huéng toi quang hop cuia 14 cay

Anh huoéng téi hd hap va trao d6i hoi nuéce cua cac
te bao mo la va théan

Giam sinh truéng cho cay

Anh hudng truc tiép dén hé ho hap

Gay bénh lién quan dén dudng hd hap

Gay doc cho mat, da va co quan hd hap khi tiép xtc
vo1 cac bui Kim loai doc

Giam tam nhin

Anh hudng t6i gia tri tham m§y

Mot s6 loai bui gay dn mon va pha hay cac cong
trinh xay dung

39



Bing 1.3: Nguon goc va anh hwéng ciia mét s6 bui kim loai trong khi quyén

Kim loai Nguén goc Anh huwéng
Ni Cong nghé hoa chat va ché bién than, dau mé  Gay ung thu
Be Ché bién than va k¥ thuat hat nhan Nhiém doc phé quan
B Ché bién than, san xuat kinh Nhiém doc & ndong do cao
As Gia cong than, thudc trir sau, chat tay Gay ung thu
Se Gia cong than, san xuat axit H,SO, Pdc, gay ung thu
Hg Cong nghiép hoa chat, dién tir Poc cao
\/ Cong nghiép dau mo, hoa chat (xUc tac) Doc
Cd Cong nghiép luyén kim R6i loan trao doi chat, hai than,
hai men tiéu hoa
Pb Giao thong, bot mau Nhiém ddc phoi, than kinh
Cu Khoi thai, cong nghiép luyén dong boc
Mn Cong nghiép méd boc
Cr Cong nghiép ma Gay ung thu (Cré*)
Ag Phim, anh Thay d6i mau da
Zn Cong nghiép luyén kim mau, khi thai Gay doc ¢ nong do cao

(Nguon: Héa hoc méi truong, Pang Kim Chi)



Cong nghiép

Nong nghi¢p

Giao thong van
tai

Vs

Hoat dong khac

(&

~N

Kha nang chay

Kha nang hoa
tan

Kha nang bay
hoi

J

Kha nang gay
doc

Nhoém hop chat
chtra luu huynh

(&

~N

J

Nhoém hop chat
chira nito

(&

~N

J

Nhoém hop chat
chura cacbon

(&

~N

J

Nhoém hop chat
khac

~N

Khi vo co

Khi htru co

Ban chat hoa

hoc khac
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Hop chit vé co Hop chit hiru co
¢ Luu huynh oxit (SO, SO,) + Hydrocacbon mach thang
* Nito oxit (NO NO,) ¢ Hydrocacbon mach vong no
¢ Cacbon cacbon (CO, CO,) ¢+ Cac benzen
+ Hydro sunfua (H.,S) + Hop chat da vong thom PAHs
+ Amoniac (NH,) + Hop chat PANS

Cac qua trinh Hoat dong lién quan Khi phat sinh

CAac qua trinh dot chay San xuat cong nghiép
nhién licu Giao thong van tai
Sinh hoat
Cac phan ung hoa hoc  San xuat axit
San xuat phan bon
CAac qua trinh sinh hoc  BAi chon lap rac
Rudng lua, Dam lay
H¢ thong xur 1y chat thai

SO, , NO,, CO, ,H,S, NHj,
CFCs, hoi hitu co (benzen,
toluen...)

SO, , NO,, CO, ,H,S, NH;, N,,
ho1 HCl, Cl,, mecaptan...

CH,, H,S, NH3, mecaptan...
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*

*

SO, la chat khi khdng mau, mui hac, ning hon khong khi (d~2,2), hoa
long & -10°C, khéng chay, tan nhiéu trong nudc (& 20°C, 1 thé tich nudc
hoa tan duoc 40 thé tich khi SO,),

SO, la oxit axit, thé hién ca tinh kht (khi tic dung véi chat oxi hoa

manh hon) va tinh oxi hoéa (khi tac dung véi chat khir manh hon)

*

*

< 1% Miscellaneous

“Iju’u huynh fié'n tie dat” -

Dau DO va dau FO: SO, = 157.S gallon/pound

Than da: SO, = 38.S (Ib/tan) 25% Bulings

Khi thién nhién: SO, = 0,4 pound/triéu m® khi

Xe 0 t0: SO, = 9 pound/1000 gallon xang

Xe 0 t6: SO, = 40 pound/1000 gallon xing R

(gallon = 3,785 [; pound = 450 g)

Man-made sources of SD:43



+ Anh hwéng dén thue vat

Nong do (mg/m?3) Tac dong
1,04 —1,82 Thuc vat man cam véi thuong tich
1,82-5,2 Thuc vat bi ngd doc man tinh
52-26 Thuc vat (dac biét 1a cay 14 kim) bi ngd doc cép tinh
>26 Cay 14 kim chét trong vai gid

+ Anh hwéng dén dong vat, con nguoi

Nong di (ppm) Thivi gian tiép xic Anh hwémg
0,03 = 0.5 lign tuc Viém cubng phdi
0,3 =1 20 gidy Thay d6i hoat ddng cua ndo
0,5-1.4 | phut Nguri thdy mili
0,3-1.5 15 phut Tang do nhay thi giac
| =35 30 phut Ngat thi, mat kha ning khiru giac
|6 =3 > 6 gily Co dwing hd hip (khi quan, phoi)
5=20 >0 gl Tén thuong phdi cé thé héi phuc
=20 = 6 giiy Phi1 phoi nudre, té lidt, chét 4
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¢+ NO la khi kndng mau, khong mui, khong tan trong nudc, d =1,034, T,
=-151,8°C, NO bi oxi hoa thanh NO, béi oxy khong khi

+ NO, Ia khi mau nau nhat, c6 mui tir nong do 0,12 ppm, dé hoa tan trong
nudc tao thanh axit HNO;. trong khi quyén NO, dé hap thu buc xa va tham

Road transport

gia phan ung quang hoa.

“NO, dén tir khong khi”

39.3 %

Non-road
transport
7.0 %

Industrial
processes
2.3 %
Energy use
in industry Waste
13.9 % 0.2 %
Agriculture
1.8 %
Commercial,
Ener institutional
prOduc%yon and households
and 14.9 %
distribution 16

20.5 %



+ Po6i voi thuc vat: tac hai gian tiép théng qua mua axit

+ Poi véi con nguoi: NO cO thé gdy bénh thiéu mau;
NO, la khi c6 tinh kich thich manh, c6 kha nang gay
anh hudng xau dén hé hd hap, tham chi gay nguy hiém
cho tim phoi gan khi ¢ nong do 15-50 ppm.

+ Po6i véi canh quan: pha huy cac cong trinh xay dung
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NO Ia

con goi la Kkhoi
nau (brown smog)

SUN

77 %

\zﬁ
VOC e FANS

nguyén

nhan chinh cua
hién tuong Kkhoi
quang hoa hay

The Cycle of NO, in the Environment

COzone Layer

Lightring

“'T =

Atmospheric NO, NO; + N:O

2 e p—

ERdcT

- s Acidificatio .-
Power Station Indush-y Microbial I\l S

f_1 T 4

Fossil Fuel

Groundwater
Leachina
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Khoi xam Khoi nau
Fog or humid air
Gray / Sunlight
industrial -
smog s Brown
-~ > photochemical

(a) Industrial smog

Cong nghiép + xay dung:
94% SO,

organic compounds

smog

Nitrogen oxides and volatile

’ - o AP - en
e

(b) Photochemical smog

Giao thong va van tai:
46,3% NO,
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+ Tinh chdat: CO 1a khi khéng mau, khong mli vi, khdi
luong xap xi khong khi: d = 0,967, T, = -199°C

+ CO san sinh ra do d6t nhién liéu, dot rac... phu thudc
vao 4 yéu to:

= Luong khi cap
= Nhiét do chay
= Thoi gian khong khi Ivu ¢ nhiét do cao

< 1% Electricity

8% Buildings
and Industry

= Qué trinh chuyén dong roi

79%
Transportation

Man-made sources of CO 50



+ Doi voi thue vat: tiép xdc véi CO ¢ nong do cao (100 +1000 ppm)
s& bi rung 14, xoan quin, cay non chét yéu

oxygen and carbon dioxide

+ Poi voi con nguodi va dong vat: Gay ngat tho

HbO, + CO < HbCO + O, 56;'&

Nong dp CO(ppm) Thiri gian tiép xic Triéu chimg
100 2-3 giir Géy nhirc dau nhe /'
200 2-3 giir Gay nhirc d4u nhe '
400 1-2 giér Géy nhirc dau nhe
800 45 phiit Hoa mit, budn nén, co giit.
2 gidy Bt tinh
1600 20 phut Pau ddu, hoa mat. Budn non.
2 gidr Chét
3200 5-10 phat Pau dau, hoa mat, budn nén
30 phut Chét
6400 1-2 phat Pau dau, hoa mit
20 phat Chét

12800 3 phut Chét




* Tinh chét:

+ La khi khong mau, mui trimg thoi (<1ppb), d =1,19; T, = -60,2°C, ¢6 kha
nang chay no khi co tia Itra dién

+ C06 tinh OXH manh, tinh doc manh

* Anh hwéng:

+ P6i voi thue vat: H,S gay ton thuong 4 cdy, rung 14 va giam sinh truéng

+ Poi voi con nguoi va dong vat: ¢d do doc cao

Nong do (ppm) Anh huéng

5 Gay nhuc dau, kho chiu
>150 Gay ton thuong mang nhay
500 Gay ia chay, viém phoi

700-900 Xuyén mang tai phoi, thim nhap vao mau, cé thé giy tir vong
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Human, pets anddd_—-—
waste water

- Tinh chat: NH, 1a khi khdng mau,
c6 mui khai, tan trong nudc, d =
0,579, T, = -33°C, c0 kha ning
gay nd khi cé tia ltra dién, oxy hoa

/
Fertilizers \
17% \-\

N
N\

/ / Natur:lgizurces \

- Anh hwong |

+ Dbi voi thuc Vat lam cho 14 mat diép luc, trang hodc dom l4, hoa
rung Va giam sb lugng ré.

+ Poi voi ngudi va dong vat: sung niém mac co quan hd hap. An toan:
< 200 pg/m3 trong thoi gian tiép xuc 1 gio
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—

+ Poi véi thuc vat: lam ton thuong sic to cta té bao 14 (diép luc), pha
hoai té bao cua |4, han ché qua trinh trao doi chat cua thuc vat, giam
d6 sinh trudng cua choi non, mam nhanh va giam lugng hat.

+ Poi v6i nguoi va dong vat: O ndng do thap gay cay, dau nhoi mat,
dau dau, mét moi, O ham luong cao gay xuat huyét, phu né, khd co
hong, gia hoa mang phoi

Nong do (ppm) Anh huéng

Doi voi >0,3 Kich thich co quan ho hap, giy sung tay
gguzc‘)’l va 1+ 3 Mét moi dau dau sau 2h tiép xtc

ong vat 2. r = 2. .

ME Ve > 8 Ro1 loan chirc nang phoi, oxy hoa cac enzym,

protein, axit amin, lipit, gdy nguy hiém
Doi voi thuc 0,2 Kim h@m sinh truéng, gidm san luong

vat 15+20 Gay bénh dom 14, khé héo mam non
94



Mot s6 chat khi vo co khac

¢

¢

Hoi Clo (Cl,)
Hoi cua cac axit (HF,
_CI, HNO3, H2804,
H,PO,, HCN)

Hop chat cua kim loai:
AsH,, SiF,

Chat khi
SO,
CO
NO
O,
Cl,

NH, - Amoniac

X

H,S - Hydrosunfua
AsH,
HCI
H,SO,
HNO,
HF
HCN

' 1 gio ' 8 gi()‘ 24 gi(‘y' 1 ném'

350 125 50
30000 10000 5000

200 100 40
180 120 80

100 30

200

42

0,03 0,05

60

300 50

400 150

20 5 1
10
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a

Ankan, anken,

- ™\ -

Clo httru co, Brom

~

ankin, Axit hiru co, ruou, hitu co. Tod hitu
cycloankan, aldehit. .. ’CO
. benzen... ) L ) L )
V4 a R\ a A 4 ) R
Cap 1 Qua trinh bay ho, Qua trinh bay hoi, Qua trinh tiy rira,
qua trinh chay qua trinh chay lam sach, lam
khéng hoan toan khéng hoan toan kho. ..
\ / \ / \ /
Cap 2
Phan trng quang Phan trng quang
hoa hoa
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¢ Qua trinh chay khong hoan toan cua nhién liéu, vat liéu,
chat thai...

¢ Qua trinh bay hoi tir cac dung moi hitu co
+ Sur dung truc tiép cac san pham ¢ dang hoi

‘
12 HP Lawn & : Mirc phé’[ thai g/ h
Garden Tractor
137 Grams

Passenger Car

147 Grams

2 HP Chainsaw
25 Grams




+ Bay hoi tir son, dung moi, vecni, hod chat diét con tring, chat
tao 4p suat dé phan tan, cac vat liéu gia dung. ..

+ Nhiét d6, mic d6 xao tron khong khi quyét dinh kha ning
phat tan chat 6 nhiém hitu co vao trong khong khi

5%

M Cac san pham bao
v€ suc khoé

M Mui cac loai

® Chat khtr mui,
chong moc

M Ticp x1c

M Chua r0 nguon goc

W Con lai
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+ Hydrocacbon phat thai tir qua trinh bay hoi va dot chay
khong hoan toan cua nhién li¢u

+ Cong thuc cau tao chung la: C.H,

¢ Qua trinh ch,éy khong hoan tgén phu thudc vao loai dong
co (loai lo dot) va nhiét do dot

43800

t S yens

® Nguodn di dong dudng bd

sy B Ngudn di dong khéc

® Ngudn ¢ dinh

1[33 1\ 189 Wes 1\ |\ B\se 2000
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* PAHs ¢ dang hoi, phan tr lugng nho c6 the
tham gia phan trng quang hoa = tudi tho nhan
. P,AHS bam ‘dl'nh trén buj S€ giuqc loai bo do
lang dong, ton ta1 trong dat nhi€u hon nudc
+ Anh hwéng d6i véi thue vat
= Kim hdm sinh truéng va phat trién
= Bén vitng trong hé sinh thai
+ Anh huwéng ddi voi dong vat
= Tich tu dan qua chudi thirc an
= PAHSs thuong gay ra nhiing tép dong xau dén
Sintl san, sinh trudng, phat trién, va kha nang
mién dich cua Cé(} loai dQng vat, tham chi ¢
nong do cao co thé gay chét

Anthracenes

Chrysene

Corannulene

Maphthalene

Phenanthrene

Coronene

Maphthacene

Pentacene

Pyrene

Cwalene



AN

PANs (peroxyacetyl nitrat) 1a thanh phan quan trong trong khoi
guang hda 1a san pham cta phan tng giira c4c goc hoat tinh (OH,
NO, O, HO,...) véi cac hydrocacbua va oxit nito.

La chat co tinh oxy hod cao, dé bién doi trong moi truong

Do6i voi thue vat: 1am ton thuong sic to cia té bao 1a (diép luc),
phé hoai té bao cua |4, han ché qua trinh trao do6i chat cua thuc
vat, giam do sinh trudng cta choi non, mam nhanh va giam lugng
hat.

Doi v4i nguoi va dong vat:

& nong do thap gay cay, dau nhoi mat, dau dau, mét moi,

& ham luong cao gay xuat huyét, phu né, khd co hong, gia hoa
mang phoi, hep dudng khi
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Cac dac trung cua am thanh

Dac trung vat ly cia am thanh  Dac trung sinh ly cua am thanh
+ Séngam (f, A, c, T) + Am sac

+ Ap suat am P (W/m2, N/m?) + Do cao

¢ Cuongdoam | (J/m2s,W/m?) ¢ Boto S (Son)

¢ Mic to F (Fon)
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Nguon phat sinh tiéng on

Ngqun on
bén ngoai

Nguén on
trong nha

Tiéng 6n giao
thong

Tiéng on xay
dung

Tiéng on cong
nghiép

Tiéng on tu cac

khu thuong mai

dich vu

CA4c loai tiéng on

Tu d6ng co Vé rung dong cua cac bo phan xe
Tleng on tur 6ng xa khoi

Tleng on tor dong cura Xe

Tiéng on tir phanh xe

Tir may méc: may ui, stic, dong coc, tron bé tong. ..
Tiéng On tir hoat dong chuyén cho

Tiéng d6n may moc

Tiéng On tir cac khau san xuat

Tiéng ndi chuyén, trao d6i, mua ban

Tiéng nhac tir cac khu dich vy, khu mua sam

Tiéng on khong khi
Tiéng O6n va cham...
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* Mtrc &m L (dd 6n chung - dB)

L = 20 log,,p/p, = 10 logl/l, (dB)

Trongddé  p,: &p luc Am chuan P, = 2.10°5 N/m?
l,: cuong do am chuan I,= 1012 W/m?2.s
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Tiéng On thudng gap

Tiéng 6n do thiét bi thi
cong cach 15 m

Tiéng néi tham nhe, xi xa0, cich 1m
Céch chuong dién thoai 2m

Trong phong hoa nhac khi biéu dién
Bla dap dung hoi cach 8 m

May bay Boing 707 cét canh & cach & cach 1km
Xe tai niang chay dau diesel & cach 8 m
Trong xuong dét

Céch dong co may bay phan luc 3m
May ui

May khoan da

May dap bé tong

May cua tay

May dong bua 1,5 tan

May tron bé tong chay bang diezen

35
75
80
85
90
90
105
140
93
87
85
82
75
75






130-135
140
145
150
160
190

Bat dau l1am bién doi nhip dap cia tim
ich thich manh mang nhi
Ngudng choi tai

Gay bénh than kinh va nén mtra, 1am yéu xuc giac va co bap
Pau choi tai, nguy@n nhan gay bénh mat tri

Gidi han cuc dai ma con nguoi c6 thé chiu duoc véi tiéng 6n
Néu chiu dung lau sé& bi thung mang tai

Tiép xuc lau s& gay hau qua lau dai

Chi can tiép xUc ngan d3 gay nguy hiém lau dai

90
92
95
97
100
102
105
110
115

8 gio
6 gio
4 gi0
3 g10
2 g0
90 phat
60 phat
30 phat
15 phat
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1) Dé én giam dan theo khodng cach

+ P61 voi1 ngudn di€ém:

T 1+a
- 2 L Le
L, -Lg = AL =20.1g (—) ; (dB) . - .
| N ry A
+ Pbi véi nguon duong: - \ h
T- @ o r
L, -Lg=AL =10.1g (f) ; (dB) A .
Trong do: !

a 1a hé sb ké dén anh hudng hép thu tiéng on cua dia hinh mit dat
Dbi v6i duong nhua, bé tong a = - 0,1
Doi voi mit dat trong trai khong co ciy a=0
Poi vGi mit dat tréng coa=0,1
+ Poi voi ngudn mat: mire giam on phu thudce ca vao khoang cach va

dién tich nguon mat .



2) Tinh ¢éng hop ciia nhiéu nguén on
Cach 1: Tong cac nguodn on (d6 o6n tong cong):

XL = 10log,, £10-/1° (dB)

Cach 2: Néu n ngudn on ¢6 mirc 6n va tinh chat nhu nhau thi:

YLL=L; +10log,yn (dB)

Néu hai ngudn 6n co tinh chat khac nhau

YL =L, +AL (dB)

Li: d0 6n ctia ngudn thir |

L1: Mirc &m ctia nguoén am 16n hon

AL: gia so ctia ngudn am, phu thudc vao hiéu so L,va L,

L, -Lo

0

1

2

3

4

5

5

8

9

10

11

12

AL

3

2,5

2

1,6

1,5

1,2

0,8

0,6

0,5

0,4

0,2
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3) Truyén am qua vdt chdn (ddi cay xanh)
+ Tac dung cua Cay xanh : phdn xa am thanh nhu mét man chan va hit ,
khuéch tan song am trong sudt bé mat cay xanh

+ Cong thtrc gan dung tinh do giam murc 6n sau dai cay xanh

AL =AL, + 1,5.Z+,EZBi . (dB)

AL, : @0 giam mirc 6n do khoang cach chua ké tic dung giam 6n do trong
cay xanh (dB)

1,5Z : @6 giam ciia muc on do tac dung phan xa cia ca dai cay

Z: s0 luogng dai cay

¥B;: tong bé rong clia C4c dai cay

B: muc on ha thap do bi &m thanh hat va khuéch tan trong dai cay, p thuong
vao khoang 0,1 — 0,2
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3) Truyén am qua vdt chdn (loai khac)
T4c dung giam 6n ctia man chan 1a do hiéu qua ctia “boéng Am”
hinh thanh sau man chan. Kich thuéc L, bong am dugc xac dinh

i B*  B*f
b ™ 41" ac
Trong do: A - budc song am (m)
B- chiéu rong ctia man chan (m)
C — toc do am (m/s)
f—tan s6 am (Hz)
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+ Phong xa la tinh chat ctia mot s6 nguyén tir phét sinh tia birc xa roi bién thanh
mot nguyén t6 khac. Vd: Co® bién thanh Ni0.
¢ Birc xa la nang luong du thira ciia hat nhan nguyén tir duoc giai phong ra dudi

dang cac song dién tir va cac dong phén tir. Co hai loai birc xa ion hoé :
= (Cac tia buc xa hat (a, B, notron).
= Cac tia buc xa dién tir (tia X vatiay)

+ Hoat @6 phong xa cua mot tip hop cac hat nhan phong xa duoc tinh boi sb cac
phan ra trong né trong mot don vi thoi gian. Néu so lwong hat nhan phan ra
la 1/1 giay thi hoat @9 ciia chat dé dwoe tinh 14 1 Becquerel (Bq).

+ Chu ky ban phan ra: 1a thoi gian ma % sb hat nhan khoéng bén cua mot chat
nao doé phan ra.

= Sulfua-5.738 la 2 gio 52 phut
= Radi-2231a11,43 ngay

= Cacbon - 14 la 30 nam.
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3.1. CAc yéu t6 anh hwéng dén qua trinh lan truyén
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+ Tai luong chat 6 nhiém

* Van toc khi thai

+ Nhiét d6 khi thai

+ Chiéu cao nguon thai

+ Puong kinh dinh nguon thai
+ Ban chat cua chat thai

E (g/s)
V, (M/s)
T, (°K)
h (m)
r(m)
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a. Anh huéng cia gio

+ Van toc gi6 bién thién theo chiéu cao

+ Quy luat thay ddi ctia van téc gié theo chiéu cao dugc Xac dinh
theo cong thirc:

z 4+ 2z i
Uy, = QUz, @ = In . (In . 1
O 0

Trong dé: u, van toc gio tim dugc & d6 cao z , m/s
U,, van toc gi6 da biét & do cao z,, m/s
Z, 0 cao tinh bang mét ma & d6 van toc gio bang 0, m
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Cac cap gio theo thang Bofort

- . A Toc d@

Dac trung gio Cap s Km/n
Lang gio 0 0-0,5 0-1
Gi6 rat nhe 1 06-1,7 2-6
Gi6 nhe 2 1,8-3,3 7-12
Gio yéu 3 3,4-572 13-18
Gid vira 4 53-74 19-26
Gi0 manh vira 5 7,5-9,8 27-35
Gi6 manh 6 99-124 36-44
Gid to 7 12,5 -15,2 45-54
Gid rat to 8 15,3 - 18,2 55-65
Bio 9 18,3-21,5 66-77
Bao manh 10 21.6—-251 78-90
B30 to 11 252290 91-104
Bao rat to (t0) 12 >29,0 >104 4




Hién twong dao nhiét (heat island)
+ Puoc dit tén vao 1810 bat nguon tir ddo nhiét dé thi
+ Nguyén nhan:

= Thay d6i str dung dat dan véi cac vat liéu giir nhiét

= Qua trinh phat thai nhiét
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Hién twong nghich nhiét (nghich dao nhiét)
+ Nguyén nhan:
= Lam lanh 16p khong khi tir bén duéi: Nghich nhiét birc xa
= Lam nong 16p khong khi tir bén trén: Nghich nhiét do su ha thap cia
tang khong khi nong
= Chuyén dong dong khong khi lanh bén dudi 16p khéng khi 4m
= Chuyén dong ciia dong khdng khi am bén trén 16p khdng khi lanh

P A > .
H?u qua - Khong khi lanh nén ép




height —

height —e

+ Anh huong tong hop t6i phat thai cua chat khi

temp.—m=—

EHuﬂstﬂtﬂe d

\
\/
",

Y stable
LY
\

\

unstatyles,

r

\a\
SN
unstab1;\

%
‘\a\

neutral H

uné%%g]a
u

H \\
"'I-'u
stable H

| L

Fanning

Looping

Ludng khoéi hinh quat

Ludng khdi xéng khdi — Nghich
nhiét tang cao

Ludng khoi uén luon — Khi quyén
khong 6n dinh

Luodng khoi hinh cén — Khi quyén
on dinh

Luodng khoi khuéch tan manh & bién
trén — Nghich nhiét tang thap
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+ bia hinh d6i nGi 16i 18m anh huong téi phan bd cia cac chat o
nhiém trong khong khi sau khi lan truyén tir mét ngudn thai

ST

a) t=3 phut

I

Il

b)t=15 phut

5000

4000

3000+

2000+

1000+

0

-1000—

-20004

-3000+

3 hu
-4000 3 t=3 ph

b) t=27 phut

-2000 -1 UDO

T
o

T T T T T
1000 2000 3000 4000 5000-2000 -1000

T
o

T T T T
1000 2000 3000 4000

2000
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* Khong khi phét tén, pha lodng nong d cac chat 6 nhiém
tot hon khi d6 am thap va nguoc lai.

+ P9 am thlc day qué trinh sa lang udt (suwong mu)

¢ Mua co ban |~é qué trinh sa lang wdt 1am giam nong do
cac chat 0 nhiém trong khong khi

+ Birc xa mat troi tic dong toi quéa trinh lan truyén thong
gua nhiét do

+ P9 may che phi tic dong toi qua trinh lan truyén thong
qua burc xa mat troi va do 6n dinh caa khi quyén
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Phuong trinh vi phan co ban

dC
— tu—+tv—+w

dt

ac ac ac o ac d ac d ac
dx dy az  ax (ﬂx 5':4:) - dy (ﬂ}' rﬂ_v) T az (ﬂz az
C - nong d6 chat 6 nhiém trong khong khi
X,y - toa do diém tinh trén mat phang theo truc X, Va truc y
Z - toa dO dung cua diém tinh (theo truc 2)
t - thot gian
Oy, Oy O - la thanh ph?m ctia hé s6 khuéch tan chat 6 nhiém theo truc
Ox, Oy, Oz
u, v, w 1a van toc gio theo phuong X, V, z
o, - hé s6 ké dén su thAm nhép ciia chat 6 nhiém trén duong khuéch tan
o, - hé sO ké dén su bién hoa chat 6 nhiém do cac phan tng hoa hoc
xay ra trén duong khuéch tan (chuyén pha cuia cac chat 6 nhiém)
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Ung dung: dé xac dinh nong do C (x, y, z)

Tac gia

Gauss

Berlian
Elterman
Sutton

Hop khong gian

*

*

Piém
Cao[ Thap

| &

' *

I'J'ng dung (ngui“m)

Duong

Mat

*)|

* | (
.
.

* |
=

*

¢ ’/
Ah [ v’ za



Phwong trinh Gauss
Chan 6ng khoi tring véi goc O ctia hé truc toa do Oxyz
Truc X trung véi hudng gio
Luong thai chat 6 nhiém do ngudn thai ra 13 hang so6 theo thoi gian;
Téc d6 gid khong doi theo thoi gian va theo do cao vét khai;
Trong vét khéi khdng cé bo sung va giam bét chat 6 nhiém ;

Dia hinh bang phang khdng cd vat can.

_________
]

b

1l

""""

/

-y

ey o e E -
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+ Phuong trinh Gauss tong quat:

—(H—z)* —(H + z)*
exp— + | exp 207

¢ Phuong trinh Gauss rat gon:

E —y*
Copyz) = \exp—=|.
= 2muoyo, 203

Khiz=0 - E exp —H? oxp —y*
{.‘1’-, 1, :u:] — - -
¥ Tuo,o, 202 205
Khiz=0,y=0 C E —H-*
= e
b Tuo,o, e 202
Khiz=y=H=0 Co . — E
k=l Tus,a,
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. Hiéu tng nha kinh va bién d6i khi hau

Cac hién tuwong 6 nhiém
moi treong toan cau

. Khoi quang hoa

. Mua axit

. Suy giam tang 0zon va 16 thing tang 0zon

. Tiéu thy nhién liéu ctia dong co dot trong

Cac hoat dong dién hinh
gay 0 nhiem khong khi

. Tiéu thu nhién liéu trong cong nghié¢p

. Cong nghiép hoa chat dic thu

. Nong nghiép trong lla nudc

. Chan nudi gia stc va u phan chuong
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'ﬁ__A

+ La hién tuong trong khi quyén tang thap (tang doi luu)
ton tai mot 16p Khi chi cho birc xa song ngan xuyén qua
va gitt lai birc xa nhiét cia mat dat dudi dang song dai,
nhd d6 bé mit Trai dat lubn ¢ mot nhiét do thich hop

dam bao duy tri sy song trén Trai dat

* Nguyén nhan tu nhién
* Nguyén nhan nhan tao

Loai khi nha kinh (trir hoi nwdéc) CO, | CFC CH, N,O
Nong do hién tai trong khi quyén (ppm) 351 |0,00225| 1,675 | 0,31
Muc gia tang trung binh nam (%) 0,4 5,0 1,0 0,2
Hé so6 nha kinh twong duong (50 véi CO, = 1) 1 | 15000 25 230
Ty 1€ gay ra hiéu irng nha kinh (%) 57 25 12 6
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Quy chuan méi trwong xung quanh

* QCVN 05:2013/BTNMT, Quy chuén ky thudt quoc gia
v€ chat lvong khong khi xung quanh

* QCVN 06:2008/BTNMT, Quy chuan k¥ thudt quoc gia
veé mdt so chat doc hai trong khong khi xung quanh

* QCVN 26:2010/BTNMT, Quy chuén ky thuft quoc gia
ve tieng On

* QCVN 27:2010/BTNMT, Quy chuén ky thut quoc gia
ve do rung
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*

*

*

*

Quy chuan khi thai

P

QCVN 02: 2012/BTNMT, Khi thai 16 @6t CTR y té

QCVN 19: 2009/BTNMT, Khi thai CN d6i véi bui va chat v co
QCVN 20: 2009/BTNMT, Khi thai CN ddi véi mét sé chat hiru co
QCVN 21: 2009/BTNMT, Khi thai CN san xuat phan bén héa hoc
QCVN 22: 2009/BTNMT, Khi thai cong nghiép dét

QCVN 23: 2009/BTNMT, Khi thai cong nghiép Xi mang

QCVN 30: 2010/BTNMT, Khi thai 10 d6t chat thai CN

QCVN 35: 2010/BTNMT, Khi thai cdng nghiép dau khi

QCVN 51: 2013/BTNMT, Khi thai san xuat thép
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Cau truc phan tir ciia nudéc

+ Quan diém 1: Nudc ¢ cau tao tir cdc nhdm
tr dién (theo Nilsson)

+ Quan diém 2: Nuédc thé 16ng cO cau tao 1ong
1¢éo dugc hop thanh tir hai dang cau tao
rieng biét (theo Wilhelm Conrad Rontgen):

= Cau tao ta dién

g "3“?’?“‘"&"3’ Y

- H-bond opportunities 3D organization

= CAu tao 16ng 1éo

¢ Cac phan tir nuoc tuong tac véi nhau thong
qua lién két hydro

¢ Néc tu nhién: néc nhe: 'H,O , néc nang:
’H,0, va néc chita dong vi phong xa: SH,O




Phan bo cac loai nwéc trén trai dat
+ Nudc chiém 70% dién tich bé mat trai dat
+ Chi 0 3% nudc c6 thé khai thac 1am nudc udng

Nwéc ngot 3%

Khac 0.9% sSéng 2%

—

Nwdéec ngam

30.1%

Téng Nwéc ngot Nwéec mat (nwéde ngot) o



Thanh phan pha ciia nwéc:

¢ Nudc cO thé ton tai & 3
pha: Pha ran (nudc da,
bang, tuyét); Pha léng
(nudce); Pha khi (hoi nudc)

¢ Nhiét do sOi va nhiét do
dong bang cua nudc phu
thudc vao ap suat

Pressure

1 atm

458
torr

Sold Liqud

melting 5
vaporization

freeZing
condensation

Gas
100
0.0098
'P..

Temperature (°C)

Water boils at 85°C
at 4400 m

Water boils at 100°C
at sea level

A‘ ‘
\x L
.) Plke s Peak, Colorado

‘.\l‘! L A

Au“

Water boils at 71°C
at 8800 m

critical point

k’x

Mount Everest, Tibet



1.1. Piic diém ciia nudc ngam
* Nudc ngam la nude co trong
cac 16p tham dudi mat dat.

¢+ Nudc duéi dat ton tai ¢ hai
tang: tang khong bao hoa va

tang bao hoa.

+ Toc dd tham khac nhau tuy
theo loai dat: cat (1 dén 5
m/ngay), so1 (6 — 10
m/ngay), dat thit va sét (vai
mm hodc cm/ngay)

T T T L LT

94



@ Brooks/Cole, Cengage Learning



+ Tinh chat nudc ngﬁm phu thudc vao dac diém dia chat

Loai nwdc ngam ton tai trong mot so loai da

Thoéng sb .. , '
Da bién chat ' Da cat ket ' Da cacbonét' Da thach cao' Pa cat mz‘jn'
Na* 5-15 3-30 2-100 10-40 - 1000
k* | 0215 | o025 | -1 | 510 | -100 |
Ca?* 4-30 5-40 40-90 - 100 - 1000
Mgz | 26 | o030 | 105 [ -70 | -1000
Fe2* -3 0,1-5 -0,1 -0,1 -2
c- | 33 | 52 | 515 | 1050 [ -1000 |
NO, 0,5-5 0,5-10 1-20 10-40 - 1000
Hcoy | 1060 | 225 | 150-300 | 50-200 | -1000 |
S0, 1-20 10-30 5-50 - 100 - 1000
sio, ([ -4 | w02 | 38 [ 103 [ -3 |

Ghi chi: a-b: tira dén b (mg/l) - b: toi da lén dén b mg/l o



+ Ton tai cin bing
gilta cac anion va
cation co ban trong
nudc ngam

Dya va0 nong do
cac ion, nguoi ta
c6 thé phan loai
nudc ngam  su
dung gian  do
Piper.

Wabars from

+ Peripheral bedrack

e Alluvlal fans and ouer
basin 11

= Salt fials

Anion diagram
CI-50,-HCO,

a0

20




Khéng khi
6 nhiém >

,zf'?‘?74,%., ), €7 1en:g bo iung
e nudc ngam

¢

Mé khai thae
2 N '

Tai nan dé tra 4

\
»

~ Baichén

Giéng khai thac
nwoc ngam Dong chay ngam

® Brooks/Cole, Cengage Learning



TOm lai, dic trung co ban ctia nudc ngam la:

* Nudc tang nong 6 trir luong thap, khong ap, dé bi
nhiém ban. Va nguoc lai 461 voi tang sau trir lugng cao,
c0 ap va kha nang bi nhiém ban thap hon

* P06 duc thép

+ Nhiét @6 va thanh phan hoa hoc tuong d6i 6n dinh

¢ Nudce ngam thuong khﬁng cO OXxy h(‘),a tan, nhung co
nhi¢u CO, H,S, va cac chat hoa tan (sat, mangan, asen,
magie, flo...)

+ pH nuéc ngam kha thap, thuong dao dong tir 3 — 6

¢ Khong c0 su hién dién cua Vi sinh vat.
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¢+ Nudoc mat la cac loai nudc luu
thdng hodc chira trén bé mit luc
dia, mat nude tiép xUc vai khong
khi.

+ Kha ning truyén quang cua anh
sang vao trong nudc phu thudc: =

¢ GOc to1 cua tia sang ]

¢ Mtrc do phang ling ctia mit
nudc

* Do dal bude song

¢+ P06 duc cua nudc

% cwong do anh sang

0 20 40 60 80 100
L1

B Nwoc trong
B Nudc duc
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+ O céc thuy vuc nudc tinh (ho, dam, dai duong), su thay
doi cia nhiét do dan téi sy phan tang dang ké trong moi
trerong nuoc

+ Phan tang lam giam kha ning trao doi vat chat, ning
lwong gitta C4C tang

+ Nguoc lai voi qué trinh nay goi 1a pha v& phan tang (xao
tron) 010 20 30

EPILIMNION

METALIMNION

HYPOLIMNION Nhiét dé

4 101
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. A Ky Nuéde Nuwgeséng, § ° Dac diém cua nudc
Thanh phan hiéu | bidn i g R
Céc ion chinh (mg/l) | mat phu thudc vao
Clo Cl- 19340 8 = - A . i
Natri Na* | 10770 6 dac dlfm dia h',nh’
Sunphat SO% | 2712 11 dia chat noi chung
Magie Mg-* 1290 4 A :

Canxi Ca2* 412 15 ton tai.

Kali K* 399 2 , , A ,
Bicachonat HCO, | 140 58 * C0 su khac biét dang
E{ggﬁa S'3r£+ 68 ] ké gilta nude ngot va
Vi lwgng (ug/l) _ nudc man vé nong do
Silic Si 5000 13100 ;- )

Bo B 4500 10 cac Ion co ban

Flo F 1400 100 , g .,
Nito N 250 230 * Nuoc mat chiu anh
Photpho P 35 20 2 ) :
Molipden Mo 11 1 huong Amanh ?tu’ cac
Kém Zn 5 20 hoat dong cua con
Sit Fe 3 670 g

Dong Cu 3 7 nguoi

Mangan Mn 2 7

Niken Ni 2 0,3

Nhom Al 1 400
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Tom lai, dac trung co ban cua nudc mat:

+ Trong nudc thuong xuyén cd cac chat khi hoa tan, chu
yéu 14 oxy. Oxy hoa tan trong nuéc cO ¥ nghia quan
trong doi vai doi song ciia C4c thity sinh vat.

+ Nudc mit thuong c6 ham luong chat ran lo limg dang ké
gay ra do duc cua nudc song, ho.

+ Chura nhiéu vi sinh vat.
+ Chat luong nudce thay doi theo mua

¢ Bi anh hudéng manh mé boi hoat dong hai bén bo cua con
nguoi (cong nghiép, nONg nghiép...)
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1.2.1. Nwde thai sinh hoat

+ Hoat dong ctia ho gia dinh, ca nhan: nau an, rira bat, lau
nha, tim ria, giat quﬁn a0, st dung cho nha vé sinh, rira
cac bé mit khac. ..

+ Hoat déng cua cac cong trinh cong cong: lau rira cac bé
mat, v¢ sinh cong cong, nudc phuc vu canh quan...

Lwong nwdc cap

Lwong nwéc mat di
Lwong nwoe W trong s dung
gia nhap thém

Nuwoc thai -



- ——

Loai hoat dong ' Nuwére st dung (1) ' Nuwére thai (1) '
L Bang tay 10- 25 8-19
LU Bing méy 20 - 45 15 - 34
A Bing tay (  250-300 ( 229-2715 |
Gidt quan &o (4kg) Bing may ( 100-180 ( 92-165 |
Lau nha bang thung nudc 8-10 8-10
Rua tay ' 2-5 ' 2-5 '
Tém thudng { 40 - 80 { 40-80 |
A ol g Tam bang voi sen { 80 - 140 { 80 - 140 '
Vésinh ca nhan Témbingbdntim  (  200-250 (  200-250 |
Tém thudc { 30 - 50 { 30-50 |
Tém cho tré em { 30 - 40 { 30-40 |
Thung nudc nodi 8-12 9-13
Nha vé sinh Thiing mach t6 hop 12 - 15 13-16
Noi truc tiép 6- 14 6-15
May nghién rac { 4-5 { 2-3 |
A Bing thung 20 - 40 16 - 32
Rua 010 Bing VoI 100 - 200 80 - 160
Tuéi cay (I/m? vuon) { 5-10 { 0 |

Luong phat sinh nurde thai sinh hoat tir cac hoat dong ctia ho gia dinhzoe



¢ Luwong phat sinh nudc thai sinh hoat phu thudc quy mo
dan so cua khu dan cu

+ Luong va tinh chat nudc thai sinh hoat bién dong theo

chu ky va ting I&n theo mirc song.

Quy mé dan cu

Luong nudce thai trung binh (m@)

Hé s6 phat sinh

. . To61 da ngay . . nudc thai
(nghin nguoi) (M¥/gic) Ban ngay Ban dém (Ungudi/ngay)
<5 10-12 12 -14 > 85 150

5-10 12 - 13 14 - 16 84 — 48 180
10 -50 13 -15 16 — 18 48 — 36 220
50 -100 15-18 18 - 20 36 — 30 250

> 250 > 18 20— 22 30— 27 300
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Luong vat

+ Loai hinh, linh vuc san xuat

* N

guyén liéu st dung trong san xuat

+ Quy trinh san xuat

+ Pic diém cua thiét bi st dung

¢ T

¢+ P

01 glan hoat dong
hrong thire cung cap nang luong

¢+ P

hrong thire tuan hodn nudc thai

+ Chat luong cOng nghé san xuat va san pham

* C

4c diéu kién cuia dia phuong

hanh phan nudce thai cong nghiép phu thudc vao:
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Nudce thai chan nuol:

¢ Luwong nudc thai chan nudl phu thudc vao loai dong vat
va hinh thirc chan nuodi.

+ Thanh phan nuéc thai chin nudi chu yéu l1a chat hitu co
de phan huy nhung luong hitu co 16n

+ Gay nguy co 0 nhiém cuc bo do: suy giam oxy, chat hiru
co, cac Vi sinh vat.

8 -10 40 - 50 40 - 50 10 - 40

Don vi: l/dong vatngay




Nuwéc thai canh tac va nwée chay tran:
¢ Nudc thai canh tac lUa nudc

+ Nudc tudi tham qua dat trong canh tac cay hoa mau
+ Nudc chay tran qua khu vuc san xuat ndng nghiép

Pac diém

( \ ~ 4
Thanh phan gay 0 nhiém chu yéu:
phan bon du thtra, thuéec BVTV

.

( . )
Nguon dién, luong 16n, kho dinh
lrong va kho kiém soéat

§ J

N
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Pha léng: cac Ppa k[ﬂ:kcac.
N chat khi ton tai
vat chat hoa tan . dane bot Khi
trong nude va (;1 ?n%éco Hi
cac dung mo Eﬁ? hoa fana1
hitu co khdng Moy
~—___ T e

\ Phan chia theo ban chat héa hoc:

gi CAac chat vo co trong mdi truwong nudc

-/v' CAc chat hitu co trong moi trueong nudéc
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- Nhiét do nuéc ban dau

- Nhiét do nudce thai

- Nhiét do birc xa mat troi

- Nhiét do phan tmg hoa hoc

- Nhiét d0 nudc dira
- Nhiét do mat mat do bay hoi
- Nhiét d6 mat di do truyén nhiét

¢ Nhiét do anh huong toi sinh truong phat trién cua sinh
Vé,t,, trang thai ton tai va kha nang bién dong cua nhiéu vat
chat trong mol truong.

+ Nhiét do thay doi theo chu ky ngay dém, chu ky mua

¢ Nhiét do tﬁng mat cao hon, bién dong manh hon tﬁng sau
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¢ Mau cua nudc gom ¢ hai loai:
« Mau that: mau caa cac hop chat hoa tan (Fe, Cu, Cr...)
 Mau gia: mau cua cac vat chat lo ling

Trong Nudc tu nhién khong mau
Mau xanh da troi  Lop nude du day co mau xanh da troi
Mau xanh nhat  Su cd mat cua tao luc
_ Su c6 mat cua tao lam
Mau vang nau  Su cO mat cua tao cat
Mau vang cam  Su c6 mit cua ri sat, dat phén tiém tang
Maunaudé | Su co mit ctia phl sa cac ving dat do vang

Mau nau Su c6 mit cua chat hitu co
Mau den Su wu thé cua chét hitu co, bun tram tich

+ X4ac dinh mau cia nudc bang phuong phap so mau
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¢ Nudc tu nhién khéng co mui
+ MUi xuat hién do sy c6 mit cia: chat hoa tan, lo ling, VSV

e Vi khuan phat trién

|+ Phan hity chat hitu co

« Nhiéu hydro sunphua
e Nhiéu sdt, mangan

e Nhiéu tao luc

* Du clo hoat dong

Iiil{

+ Xac dinh mui bang pp pha lodng, danh gia cam quan
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¢ Nudc tu nhién khong vi hoac c0 vi ngot nhe
+ Vi cta nudc sinh ra do cac hop chat hoa tan

-- Mudi ctia Al va Fe
-- Do ion Mg (MgCl, MgSO,)
\WViman |- Do mudi NaCl, KCI
—- Do ion Mn hoac Na,CO,

Do khi CO, hoac duong

+ Xac dinh vi bang pp pha lodng, danh gia cam quan (chi
ap dung trong nudc cap)
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+ P dan dién (EC) dugc str dung dé xac dinh d6 min
twong doi clia nude
+ Pon vi: 1 mmhos = 10° pmhos =1 mS/cm = 103 uS/cm
¢ Nudc tu nhién co EC = 4,2 uS/cm (6 nhiét 3o 25°C)
= TDS =640 EC (<5 mS/cm) hoac = 800 EC (>5 mS/cm)
= Ap suat tham loc P = 0,36 EC (atm)
= To6ng anion = tong cation = 10 EC

C (mSlem) | TDS (mgl)

Tt 0,25-0,75 175 — 525
Dung duoc 0,75-2 525 — 1400
Nghi ngo 2-3 1400 — 2100
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+ Nguyén nhan caa d6 duc
« Bén trong: X4c chét cua sinh vat, giai phong tir day
« Bén ngoai: chat ran tir nude thai, nudc chay tran

¢ Tac dong cua do duc

« Giam xam nhap anh sang, giam su phat trién cia thuc
vét noi va thyuc vat béc cao 6’ dudi sau

tom, c4, giam ty le nd cua Chung
e Gay ra sy lang tu trén nén day, 1am ndng thuy vuc

+ Xac dinh do duc bang do sau Secchi (m)
+ XAac dinh do duc bang phuong phap so mau (NTU)




Hé¢ phan tan keo:

@/ Hé keo gom nude va chat ran qua loc duge (< 0,4 um)
o/ Hé keo gom nude va chat ran co kich thude 0,001 — 1 pm
@/ Hé keo gom nude va chat ran co kich thude < 0,1 pm

+ Hé keo c6 mau mo duc do hiéu img Tyndall

* Hg keo bén trong nudc, kho loai bod chat ran trong hé keo
bang cac qua trinh co hoc

+ Chat r,é'in dang keo, tlly theo ban chat ¢ thé loai bo bang
mot so qua trinh vat ly, hda hoc khac nhau.
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H¢ huyén phu:

Q Hé huyén phu tao boi chat ran khong qua loc (> 0,4 um)
Q Hé huyén phu tao boi chat ran co kich thudce > 1 um
Q Hé huyén phil tao boi chat ran co kich thude > 0,1 pm

+ Hé huyén pht ¢ mau mo duc do hiéu tng Tyndall

+ Hé huyén phi kém bén hon so véi hé keo, dé dang loai
bo cac chat ran dang huyén phu bang cac qua trinh co
hoc hoac thoi gian du dai
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Phan loai chat ran trong nwéc:

-

Chat ran
vO CcO

N

o

Chat ran
htru co

~

4

Chét ran
hoa tan

~.

(

Chét ran
khong tan

-

Chét ran lo
ltng

-

.

~.

Chét ran
lang duoc

o

)
Chat ran
qua loc

" Chét rin

khong qua

loc

| o

121



Xac dinh: 105°C va 550°C

45 phut va 15 phut

122




Céc chat 1ong khéng tan trong nudc:

Céac chat 1ong khong tan trong nudc ¢ thé tao ra vai nudc
h€ nhu twong:

+ Hé nhil twong cO thé gay ra do duc nhat dinh trong nudc

+ Hé nhil twong khéng bén viing, co thé dé dang loai bo
cac chat long khong tan trong nudc bang cic phuong
phap co hoc.
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+ pH dugc xéac dinh: pH = -Ig[H"]

Khong _ . Khong sinh
. h s h thu¢ .
Chét | sinh san Sinh san binh thuong san Chét
Sinh trudng cham Sinh trudng tot Sinh truéng cham
| | | | |
4 5 6 7 8 9 10 11

+ C&c nguon anh hudng tdi pH
+ Qua trinh phan hay chat hitu co
+ Qua trinh quang hop
+ Cac phan ung hoa hoc khac

+ C4c nguon thai

+ pH bién dong theo chu ky ngay (thuong cao nhat vao lic
14 — 16h, thap nhat vao lac 2 — 4h)
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* D¢ ki
[H*]+
> [AIK]

ém tong so: tong cac ion HCO,, CO,2, OH-
Na*]=[HCO,; ]+ 2[CO,2 ]+ [OH"]
= [HCO; ] +2[CO4* ] + [OH ] + [H"]

- [AlK

= [Na" ]

+ Po kiém cacbonat (d0 kiém m, d6 kiém T) dung metyl
cam (chuan do dén pH = 4,5) lién quan dén OH~ HCO;
va CO,*

+ Po kiém phi cacbonat (46 kiém p) dung phenolphtalein
(chuan d6 dén pH = 8,3) chi lién quan dén OH-
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* Do cling gay ra bai cac cation da hoa tri cO thé hinh
thanh két tia trong nudce, chu yéu la Ca va Mg
» D cung cacbonat (CH : Carbonate Hardness): Ca?* va Mg**
ton tai & dang HCO;™. P ctiing tam thoi mat di khi dun sol.
b6 cung phi cacbonat (NCH : Non-Carbonate Har,dness) la
do cimg gay ra boi ham luong Ca* va Mg?* lién két vai cac
anion SO,%, CI-... La d6 ctng thuong truc/dd cimg vinh ciru.

¢ Cac don vi d0 cing:
» 1° ctrng Btrc 1 dH = 10 mg CaO/I
* 1°cimg Anh 1leH = 10 mg CaCQO,/0,7I
1° cung Phap 1 fH = 10 mg CaCO,/I
e 1°cing My 1 aH = 1 mg CaCO4/I
1 mg CaCO,/l =0,1 fH = 0,056 dH = 0,7 eH
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¢ Eh = E_ + [oxy]/[khu]
Eh <-500 mV: Qua trinh khir manh

Eh < -300 mV: Qué trinh khir chiém wu thé

Eh < 0 mV: Qué trinh khtr bat dau

e L Eh > 200 mV: Qué trinh oxy hda chiém vu thé
Eh > 500 mV: Qua trinh oxy hdéa manh

Ea ~ Aerobic, Heterotrophic

Sinh trirong, phat trien (mVoits) Microorganisms <*
‘ b3 : "
kKhong can bang +800 - & .-.\ <

Thiobacillus

thiooxidans v"
-G00D 4
+«400 4 Facultative,
anaerobic
bacteria
«200 4
04
Anaerobic
bacteria
200

> 4 ; A 127
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Miia xuan Mua he Mia thu Mua dong

Do sau

Y* Do sau y

: [.;.D._'.‘_._ /U

- |-
L

+ Oxy hoa tan bién dong theo chu ky ngay dém, chu ky
mua do anh huéng cua nhiét do

+ Oxy hoa tan bién dong theo do sau phu thudc kiéu phan
tang va muc dinh dudng 128
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Chat lugng nudc DO (ppm) ¢ nhiét d§ 20°C

Tét

O nhiém nhe

O nhiém trung binh 45-6.7

O nhi€m ndng

O nhi€m rat ndng

® Brooks/Cole, Cengage Learning
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DO (mg/l) Anh huéng dén stre khée thiiy sinh vat l
Ca song duoc trong thoi gian rat ngan ‘

Séng duge nhung s& chét néu thoi gian kéo dai

Song dugc nhung sinh trudng phat trién rat chAm

3-4 Song duoc nhung sinh truéng phét trién cham

i

4-5 l Séng dugc, sinh trudong phat trién binh thuong
5 100% béo hoa | Sinh trusng, phét trién va sinh san binh thuong

> 100% bao hoa l CO thé gay ton thuong co quan hd hap
100 — 300% bao hoa I Ton thuong co quan ho hap

Ton thuong co quan hd hap
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Khuéch tan tir khong khi vao nuoe @

Ho6 hép cua dong thuc vat C’

@ Khuéch tan tr khong khi vao nudc Di dudng, phan hity hop chét hitu co @
@ Quang hop ctia tao va thuc vat 16n Chuyén hoa tir HCO,® @

' Ox

Ho6 hap cta dong vat C’ @ Quang tong hop cua tao va thyc vat
Phan hity c4c hop ché hiruco @ @ Chuyén héa thanh HCO;
Oxy héa cac hop chit vo co @
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E Sun;;hit - HES | 100% W Tong Sunphit  ® Hydro sunphit
0 ,

* SOZ +H" > S2+4H,0
o H*+ S & HS 0%
¢ H"+ HS & H,S 20% -

0% -

50 55 60 65 70 75 80 85 90

Metan — CH,

¢ (CgH1(Os) + NH,O — (NCH;,04) — CH, + H,O0 + Q
+ Vi khuan yém khi tham gia qua trinh: Bacillus metanicus
va Bacillus hydronicus.
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_Amoniac — NH. |

* (NH,),CO + 2H,0 + (NH,),CO,

¢ (NH,),CO; — 2 NH; + CO, + H20
¢ NH; + H,0" © NH," + OH"

¢ Ty lIé¢ amoniac/amoni phu thudc vao gia tri pH va nhiét
dd mol trudng:

100
80
60
40
20

0

AS AY

(\?‘ /\‘9 r\o-? 009 oo(}’ oo?‘ 00(9 oo?? q? o,q,’ o)?‘ o,‘? o,op
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; “ThoD
COD

BOD

Nhu cau oxy Iy thuyét (ThOD-Theoretical Oxygen Demand)
Nhu cau oxy héa hoc (COD-Chemical Oxygen Demand)

Nhu cau oxy sinh héa (BOD-Biochemical Oxy Demand)
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N\
N\ + Hitu co + Dinh duéng + O, = \%\ + H,0 + CO,
Té bao VSV Té bao VSV méi

¢ Qué trinh tao ra CO,, CO,%, SO,#, PO,*, NO;
+ Tbc do phan hay chat hitu co phu thudc vao nhiét do
k = Ky.0(T—20)

e Kyo: hing so6 toc dd phan ung & nhiét d6 chuan 20°C

e k : hing s6 toc d6 ¢ nhiét do T°C

« 0: hé s nhiét do (thuong lay bang 1,047)

Mﬁu, Koo

Nudc cong 0,35-0,70

Nudc cong da xir Iy tot | 0,10 — 0,25
Nudc song bi 6 nhiém 0,10-0,25 |z




T "'! I'Jj'.:-:ll:.l = Iinl]ll::-lll |||1|1|| 1' = ".'-I‘.]J] —p——————

Hi)

lh

40

20

YRt hi oof b oxy hedi

K = 0,05-0,3 ngdy -

=
-_

i 5

+ Gia tri BOD tang theo
thoi gian phan tich

¢+ BODu la gia tri BOD
toi da Kkhi thoi gian
phéan huy du dai.

10

Thai gian, ngay

15

el |

Thoi gian| Gia tri | Phan trim lwong
(ngay) BOD OXYy suy giam
0 BOD, 0
5 BOD: 60 — 80
I BOD, 70—-95
20 BOD,, 95-99
00 BODu 100
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¢ Str dung K,Cr,0O- (oxy hoa manh hon) thay KMnO,
MnO, + 8H* + 5e- « Mn?* + 4H,0
Cr,0.% + 14H* + 6e" <> 2Cr3* + 7TH,0

+ Khéng chuyén d6i truc tiép COD sang chat hitu co

Vi du: axit oxalic (C,H,0O,) 0,18 mg/mg
axit axetic (C,H,0,) 1,07 mg/mg
phenol (C,H;O) 2,38 mg/mg
Nuoc thai sinh hoat 1,2 mg/mg

+ Mot so ion gdy anh hudng téi két qua phan tich
COD: CI, S, NO?, Fe?*...
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BOD/COD > 0,5: Ham luong chat hitu co dé phan huy
cao, qua trinh ty 1am sach xay ra rat manh.(thuyc pham,
bia, stra, banh keo...)

BOD/COD < 0,5: Ham luong chat hitu co d& phan huy
thap, quéa trinh tu 1am sach xay ra yéu (h6a chat, giay, dét
nhuom...)

BODu =0,9ThOD

BOD: = 0,77BODU
ThOD = COD
BOD,/COD = 0,7
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+ CO nhiéu phuong phap khac nhau dé phan loai thong so
hoa hoc thé hién cho ndng d6 cac chat trong nudc.
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+ Tat ca cidc nguyén to co trong bang hé thong tuan hoan
ton tai & dang don chat, hep chat khong chtra cacbon
ctia ching (trr cacbonic) hodc ion trong nudc déu cd thé
la tac nhan 6 nhiém hodc dugc st dung nhu mot thong sé
hoa hoc vO co trong danh gia chat lugng nudc.

a b C
h— | - ) \
Cac ion lién quan Céac hop chat vo Cac kim loai va a
den ap suat tham co hoa tan cia N kim loai quan
thau ‘ vaP ‘ trong khac
| |

Na*, K+, Ca%*, Si, Al, Fe, Cu,
Mg?*, Cl-, SO,* NO,, PO,*, NH,* Mn,Zn, Cd, Pb, As,

HCO5 ‘ ‘ Hg Cr, Se...
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Natri va kali

*

L& nhitng ion chiém luong 16n trong nudc
(trén 30% chat ran hoa tan trong nudc
bién tuy c6 lugng khoéng cao trong nudc
ngot)

Thiéu Na va K lam thay do6i ap suat tham,
khién t€ bao mat kha nang trao doi chat.
Na, K qué cao trong nudc ngot dan toi
hién tuong nhugc truong

K trong nudc ngot toi thich 1a 1-10 mg/I
nhung khdng qua 400 mg/I trong nudc 1¢

Nudc ngot

Nudc man
399

m Natri m Kali
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Mg chiém it hon 5% tong muoi tan
Ca chiém hon 18% tong mudi
trong nudc bién va 1,2% trong
nudc ngot.

Pong vat can Ca, thuc vat can Mg
nhiéu hon

Trong NTTS: Mg toi thich 1a 5 —
100, khéng qué 1.500 mg/l; Ca toi
thich la 5 — 100, khong qua 500
mg/I

Ca, Mg lién quan dén d6 cimg va
cacbonat trong nudc

100%

80% -

60% -

40% -

20% -

0% -

W Canxi ® Magie

Nudc bien  Nuodc
song, ho
dam
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/ \
 Hoa tan

khoéng tr
cac mo muoi
« Tram tich tur
khi quyén
e Nudc thai

-

e Thuong khong
qua 10 ppm
trong nudc ngot

* 19 ppt trong

nudc bién

N\

. Di?éu hoa ap suét
tham thau té bao

e Toi thich 1-100
mg/l trong nuéc
ngot

« Khong qua 20.000

mg/l trong nudc lo

| Taodgmg

143




/

« Hoa tan
khoang tir
CAC MmO muoi

e Tram tich tur
khi quyéen

* Nudc thai

* 10 — 50 ppm trong
nudc ngot

* 1000 ppm tai vung
dat giau S, dat phén
» Thap hon 3000
ppm trong nudc

bién
\_

» Tao ra axit
unphurlc gay an
mon duong Ong
» Tao ra cac hop
chat sunphit la cac
chat doc

| Taodgmg
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+ Trong nudc bién

ECl WS04 wHCO3 wmKhac BMNa WMg mCa MK uKhac

¢ Trong nudc ngot




Vong tuan hoan cia Nito

0’

1 \

—+ NH, e———— Ding vit Thye vit ‘— Cyanobacteria Cac thanh phﬁn N vO co:

——

_r
'

—» Visinh vat

hiéu khi

— (Proteins) * Khll l'lltO’ - N2
] ~1 as ¢ Amoni - N H4+

| * Nitrat - NOg
¢ Nitl’lt - NOZ-
Visinh vt

yém khi

—
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¢+ Amoni < 0,2 mg/l: thuy vuc ngheo dinh dudng, nudc
trong, it hoat dong sinh hoc, vong tuan hoan vat chat
khong khép kin

+ Amoni > 2 mg/l: nguy co bing no thuc vat, dic biét 12
thuc vat no1; tang amoniac (dac biét & pH cao)
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¢ Qua trinh nitrit hoéa:

NH,* + 3/2 O, —» NO, + 2H* + H,O (Nitrosomonas)

¢ Bénh tré xanh, bénh mau nau:

Hb(Fe?*) — Met(Fe3*) (hemoglobin — methemoglobin)
¢ Tac dong cua Nitrit téi1 sinh vat phu thudc Ca va Cl

= Ty 1& Nitrit:clorit = 1:1 nong
do methemoglobin trong mau L2 Mau do binh thuong
dong vat: 80% (twong tng ty  FESEGA May mau nau nhat
I¢ 1.3 methemoglobin: 25%) CERILGN Mau mau chocoléte
= P doc cua Nitrit trong nudc SO MAu nau sam
ngot cao gap 55 lan so véi
nudc man 16%o
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+ Qua trinh Nitrat hoa:

NO, + 1/2 O, — NO; + 24kcal (Nitrobacter, Nitrospina)
+ T nudc mua khi co sam chdp (1 — 60 kg/ha/nam):

N, +20, — 2NO, 2NO, + H,0 — HNO, + HNO;,

+ Pam ton tai & dang NO; mat di dé dang hon so voi NH,*
do rira troi, phan nitrat hoa
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Ti lé mole
¢ Cac dang P vO co trong nudc |
= QOrthophotphat Phoatan o
= Pyrophotphat | =

= Metaphotphat — P ngung tu
= Polyphotphat

0.25

e

000}

12345457891011121314
pH
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=i b
&y 1é'phan irém cac
s 5.1 )
I dang‘ton tai (%)
- o 9o 7 o , 2 \ . - 2 " - " A - 4
Isulr(%;al(ﬁ)l?gggitu khoang,vat \{ao | ‘ 28|03 HSIDS - SIO32
got > nuoc man, i 4 - ot N
tang day > ting mat) » 205 | 'Q. e 3 " .
Si tong trong nudc man: 5 mg/l i | g = N\ .
Si trong nuGe ngot: 13 mg/I NS ' Y S
- . - : B -
1‘ e N |
- N o, - Vs F -
Silic can thét cho su phaét trién B
cua tao cat, tham gia cau tao t& [L = < ' 106. A. /. n
bao, cau tric enzym, vat chat di o AN 99.8_ O',,OZ .-
tquén . . - | ’o 0 a
T4o cat can Si ¢ nong do 0,13 —~ i 99’790 . 0321‘ i B
mg/l (thdp hon rat nhiéu nong A 97.9 { 2,:!,-0,» jj‘j i
d6 Si trong ty nhién : 89223 i 17.68 14000 |
’ ! o
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' N -
U A EL



+ Fe va Mn trong nuéc bién (2 — 3 ppb) thap hon nudc
ngot trong g hon 200 1an va hon 3 lan
+ Ton tai phu thudc Eh, pH (Fe (11) déc hon Fe (111))

+ La nhiing chat doc liéu luong

, 15-2mgl/l A > 0,1 mg/l b

Uc che su phat trién cua tao, Gay doc NSC, than kinh,
ton thuong mang ca ) phoi, gay tir vong )
N N

0,5 mg/l 0,1 mg/I

Nguong an toan sinh hoc Ngudng an toan sinh hoc
J J
N N

0,1-0,2 mg/l 0,05-0,1 mg/l
Thich hgp cho NTTS Thich hop cho NTTS

J J
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a. Chat hiru co dé phan hiy sinh hoc

Nguén tw nhién

;

Nguén sinh hoat

Ngudn ndng nghiép

Ngu("m cong nghiép

(nguon goc)

Chat thai va xac chét cua vi sinh vat, dong vat
va thuc vat tu nhién

Chét thai cua ngudoi, vat canh, thuc phém thura,
chat thai vuon

Chat thai, thirc an thira, bénh pham va X4c chét
cua vat nuoi, phan bon hiru co

Chat thai cong nghiép ché bién ndng san, ché

bién thuc pham
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a. Chat hiru co dé phan hiy sinh hoc

- Puodng, bot, axit hiru co, xenlulo...
Cacbon hydrat - Tt cong nghiép ché bién cac san pham thyc vat
— —= - La nguodn nguyén liéu dau tién cua trao doi chat

- Axit amin, chat dam dong thuc vat
| Protein - Ttr cOng nghié€p ché bién cac san pham dong vat
— —= - Phén hay tao ra cac san pham phu chira N, S, axit

- Axit béo, dau, md dong thuc vat
| Lipit - Ttr cONg nghiép che bién dau, md, xa phong
— —= - Phan huy tao ra cac axit mach ngan
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b. Chat hitu co kho phan hity sinh hec
+ Hydrocacbon:

Populaton 1 Population 2
C|OOH (I:OOH
cH2 CcH2
1 [
o, o cH2 cH2
-2 s '§" HO cH2 - (.Z-HZ o
020 HO - - 20 -2w
: Z" : B - oxidation
;lo ¥o c'H2 ?HZ -
CH OH CH+H_ OH
cycio- E-Capro- S-hydroxy- G-0oxO-
hexane '\OXC"O’ haxanone lactone hexanoic acid hexanoic acid
Ontho [Z COOH . L
o. p— : — — TTHETal ZatIoN
= H OH — COOM
dioxgenase H
- hp w—
‘s oH a CHO
&
OH
——
© '
In Fungi O™
Benzene P oH — catechol — e  Mmineralization
H
H
FIOND AR . O — trans-difydrodiod
f OH
H tod
o. arene oxide b @ | —— m’:gf




+ Mot s6 hop chat tu nhién
bén ving nhu Xxenlulo

HCOH OH

g !

@—u ™ lignin, cac chat khang sinh
T e webee .| tunhién...

H,COH

2N
CH

A on wor w—o ¢ Gay ra do duc, d6 mau cua

HZ?OH - (i\ Ho—\\/_>)—CH HC\ _CH, A= N r
O—CI‘.H YR " TOCH, J= HCOH 1 mOI tI'U.’O’Ilg nuoc
HCOH HC 0 HcO
l | kr CH3
P HCOH
] L, HQCOH HCO
HCO™ S HyGOH /]J He

HC—O HCOH

O—CH HC—O
HCOH C =0

H.CO” ( ‘7/ "OCH;

OH

3 & %D L* O
0 I

: : |
% HEJH 04‘( a
7 E/ I
Ha COH \'| HZ?OH HiCO™ \a\\i) |:| Chee
f OCH; e 0

/ o
oH
OH 156

i
Cau trdc phan ti don gian hoa j?;
cua lignin va xenlulo
)]



+ Dau chua hang ngan phan tu O‘O @@ ©§ CI—

kh a.C n h au phan IO’Il I a. CaC Anthraconedione Benzofuranone Do

Indenone Benzopyranone

Hydrocacbon (2 — 26), ngoai ra E% E%@ o

Naphthaleno!

con co: phenol, cac hop chat cua
N, S, CI
C ()

Zo
|.g| CI“I “OG l ; ‘ = Be"ZOdlcxole Isobenzofurandione

‘ gg Bipheny!

Naphthalenecarboxaldehyde Carboxeidehyde |
Pwene Caoronene Maphthalene Phenanthrene

Gl Calliz CigHa CiHis O i I —0 l :]
o
OG G ‘ Benzodioxole ©:N Biphenylol

‘ ‘.G ‘e Carboxaldehyde Coumanamone  Methoxy Phenazine
@ I 0
OO 0 ©
|
Perdene Benzn[ghl]peﬂyene Tetr&phene Chn.-'sene o O.
Cal CH,
o o Q Dihydro

‘ Naphthaieneone
Dibenzofuran Anthracenone Fluomeone é
Q s> :
2| Cl)
|

(L
157

Nitronaphthol Hydroxynaphthaldehyde Phenanthrenol

Phenalenone Anlhracenecamoxaldehyde

Antanthrene Cralene Pentaphene Pentacene

Loz Caaia S Lt




+ Xa phong tong hop 1a tén goi chung ctia mudi axit béo
véi kim loai, duogc sit dung phd bién vao nhitng nim
1950.
= Kim loai kiém (Na, K) st dung trong sinh hoat.
= Kim loai khac (Ca, Fe, Al...) st dung trong son, vecni, boi tron

+ Phu gia ctia xa phong 1a cac chat hoat dong bé mat, bén
vitng hoa hoc, khdng hoic rat khé phan huy sinh hoc.
= Pon gian nhat 1a: Alkyl benzen sunfonate (ABS)
= Khé phan huy nhat 1a: Tetrapropylene benzen sunfonate (TBS)

CH; CH;

g e

SO:M SO3M



PCE (Polychloethen)

¢ St dung lam E:hét tdy rua: tay son, tdy muc, gidt chat
nhuom mau, tay cac kim loai trong cong nghiép co khi

+ La chat bén viing, 6n dinh , dé bay hoi

* Phén bo: khang khi (76,39% - 99,69%), nude (0,23% -
23,2%), dat (Q,O6-7%), véi phan con lai trong tram tich
va sinh vat (két qua nghién ctru nam 1985).

+ Thoi gian ton tai: 2 — 5/6 thang trong moi truong

Cl Cl Cl Cl Cl Cl i H H .
N / N\ /
/C C\ —=»> /C C\ —=» /C C\ i /C C\ » ) 3
Cl Cl Cl H % H Cl H H -




Cl

PCB 28

PCBs (PolyChlorinate
Byphenyls):

¢+ Khoang 209 loai hop 0 ’ R

¢ pce101  ©

PCB 66

PCB 105 c PCB 126

chat PCBs khéc nhau
¢ Puogc str dung trong:

= Dung dich lanh cach dién  « 7 /
= Lam tham thau bong va soi

amiang

Dau boi tron, dau thuy luc

Té&c nhan truyén nhiét

Phu gia chat déo, son.

Cl Cl Ci Cl Cl EJ
cl PCB 74 c PCB 99 a PCB 118
Cl Ci Cl Cl Cl Ci Cl Cl
Ci Cl Ci Cl _Cl
PCB 156 PCB 194 PCB 199
Cl Cl Cl Cl Cl Cl Cl Cl ﬂ
Cl Cl Cl Cl
PCB 203 PCB 138 PCB 153
Ci Cl Cl Cl Cl Cl Cl Cl Cl Ci
Cl Cl Cl cl Cl Cl
PCB 170 PCB 180 PCB 187



PCBs:

+ PCBs bén vitng héa hoc

+ PCBs ¢ thé lam giam kha

: nang Sinh san, giam kha

geron  nang hoc tap, la tac nhan

gay ung thu.

+ Nhitng nam dau 1960, phat
hién ra nguy co cua PCBs.
Nhitng nim cudi thap nién
1970, viéc san xuat PCBs
bat dau bi dinh chi & hau
hét cac nudc.

Zooplankton Phytoplankton

0.123 ppm 0.025 ppm 161



CA4c tiéu chi lwa chon vi khuan chi diém
1.

Noi cu trd ctia vi khuan chi diém (VKCP) va vi khuan gay bénh can chi diém
trong co thé con ngudi va moi trudng phai la mot.

Su c0 mat cua VKCD tai moi truong bén ngoai chimg to mdi truong do6 bi 0
nhiem do con nguoi thai ra.

VKCP c6 mit & moi trudng bén ngoai c6 sd luong nhiéu gip boi lan so véi Vi
khuan gay bénh.

Phan b trong mdi trudong twong doi dong déu.

Kha ning sinh san & moi truong rat ¢ han.

Thoi gian ton tai & moi truong bén ngoai khdng lau, twong duong véi cac loai
vi khuan ma no chi diém.

[t bi dong boi cac yéu té bén ngoai nhu anh sdng mit troi, nhiét do...

C6 thé xét nghiém dinh luong duogc.

Phuong phéap xét nghiém don gian, cho két qua nhanh chdéng va chinh x4c.
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+ Tong cac vi khuan co dang truc khuan
+ Thé hién anh huong cia cac loai chat thai sinh hoat,
phan nguoi va gia sic dén chat lugng nudc
- Escherichia cloacae, Citrobacter freundii (nudc gidu chat dinh
dudng, dat va xac thuc vat, phan nguoi va gia suc)
- Sergtia fonticola, Rabnella aqualiris va Buttiaxella agrestis
(hi€m gap trong phan)

+ Pon vi: Tan suat xuat hién 16n nhat: MPN (Most Probale
Number)/100 ml nudc
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Fecal coliform

+ C0 16 loai trong coliform tong so la coliform chiju nhiét.
Gom: Escherichia, Klebsiella, Enterobacter, Citrobacter

+ Chiém 60-90% vé so luong trong coliform tong so
Coliform chiu nhiét (thermotolerant coliform)
+ Trén 90% fecal coliform la coliform chiu nhiét

+ La nhitng vi khuan thudc nhdm coliform cé thé ton tai
du:()’c trong moi tru’O’ng 44°C trong vong 48 gid




¢ 1885 duoc Theodor Escherich phat hién va dat tén la
Bacterium coli commune, con goi la Bacillus coli hoac
Bacterium coli

+ 1991 duoc dinh danh thong nhat 1a Escherichia coli
+ E. coli 1a vi khuan dai trang, it gay hai cho stc khoé

— Escherichia spp.
Enterobacteriacea

— Nhdém B2
Nhém D

Nhom E (O157:H7)
Nhom A

— Shigella Nhom B1

— E.coli

— Salmonella
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Mo1 quan h¢ gitra cac thong s6 VK chi di€ém
Vi khuan khéc:
* Fecal streptococci
 Clostridium perfringens
«  Pseudomonas acruginosa
* Chloeravibrio
Ky sinh trung
* Ancylostoma
 Ascaris
 Trichuris
- Taenia
Virus

*  Enteroviruses
* Rotaviruses

i

E.Coli nhom E (0O157:H7)



-
- o

* Qué trinh #wr 1am sach: qua trinh bién chat 6 nhiém
thanh dang khong 6 nhiém (giam nong do, bién doi ban
chat hod hoc)

* Khd ndng tw 1am sach 13 kha ning tu diéu tiét trong hoat
dong cua moi trudng, thong qua mot sé co ché dic biét
dé giam thap 0 nhiém tir ngoai vao hodc dé loai trir chat
doc thanh khong doc

¢ Theo Luat bao vé mOi truong, 2005, sirc chiu tdi cua
moi trwong 13 gidi han cho phép ma mdi truong co thé
tiép nhan va hap thu cac chat gay 6 nhiém
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* Pha loang (d6i luu va khuéch tan)

« Boc hoi
e Tram tich (lang cin)

« Phan Gimg quang hoa
* Phan tng oxy hoa — khu
e Phan tng thuy phan

» Thuc vat quang hop str dung dinh dudng

« Thuc vat quang hop tao ra oxy

* Vi sinh vat phan huy chuyén hoa cac chat

« Pong vat hap thu, dong hoa chat 6 nhiém 68
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(]
Loai Sinh vat nudc sach (Ca
sinh vat *0 4u trung chudn ¢
R trun buom da
Oxy hoa
tan (pPM)
Nhu cau ek R v T
Oxy *
sinh hoa B

waa chong chlu

| vung

i Ca blen mat
i
O,

'Ca chong chiu : Sinh v&
( hep) - VuQc, gpu}mgc huon chudn, au
8 pp™
A
~ .
B oad :\_-'\ : _-_' -
I "\..‘ — —
i w
vung Vung nude sach
huc hoi

vat nudc sach (Ca hoi, ca
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I
;o : \\/\
gl g
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|

|

|

1 -

Nguon , | | : . e
thai Khoang cach (thdi gian) . . Khoang cach (thi gian)
Nguon Nguon
thai thai

+ Giam nong do cac chat 6 nhiém va ting nong do oxy hoa
tan va mat do sinh vat chi thi chat lvong nudc sach

+ Su phuc hoi chat luong nudce theo khdng gian cia mot
dong chay hoac theo thoi gian cua mot thuy vuc
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Nuwdc thai cong nghiép
Chat thai tir giao théng,
chat héa hoc, kim loai
ning di vao cua sOng,
vinh bién

Nuwde thai do thi

Kim loai, dau mo, hda
chat, dinh dudng N va P
tr cAc cong thai, bé tu
hoai... S “ Bl -

_

Cac chat doc tram tic
(hiru co, kim loai doc)
lam chét dong vat day,
than mém, ca sbéng day,
hodc tich liy chat doc
trong sinh vat

@ Brooks/Cole, Cengage Learning

Nuwée thai sinh hoat

Cé4c chat dinh dudng N
va P, vi khuén, virus gay
bénh tir c4c cong thai, bé
tu hoai...

séng, oxy, dat o
bién, san hd, pha hoai hé
sinh thai bién

Khai thac khodng san
Chat ran lo limg di vao
nudc can tré su phét trién
cua sinh vat, lam duc
nudce, can tro anh sang

Nwéce thai canh tac va
chay tran: phan bon héa
hoe, phan hiru co, thudc
BVTV bao gom cac chat

| doc va dinh dutng cao

g-nuwdc sach
Sach, giau oxy, thuc vat,
dong vat phiéu sinh, co
bién, san ho, da dang ca.
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¢ Gilau dinh dudng (Eutrophic water — Eutrophication
sensu stricto): tai d6 cO0 thé phan loai nudc theo tinh
trang dinh dudng, phu dudng theo nghia hep

* Phu duong (Eutrophicated water — Eutrophication sensu
lato): nhan thay cd cac van dé vé chat luong nude dan téi
cac su cb vé sinh thai nhu nude due, mii khd chiu, mat
dod tao cao, phu dudng theo nghia rong

+ N6i cach khac hién tuong phi dudng dugc hiéu don gian
la hdu qua cua du thtra dinh dudng (Likens, 1972,
Vollenweider, 1990; Reynolds, 1992; Moss, 1996;
Carpenter, 1998)
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‘e thai gidu dinh dus R 2. , - 2
Nudc thai giau dinh dudng 1. ThLIC Vat noi1 pha’[ trien nhanh

st dung dinh dudng, oxy va
ngan chan anh sang Xxam
nhap vao nudc

Thuc vat thay sinh chét do
thiéu &nh sang

Thuay sinh thuc vat chét lam
nguon thirc n cho vi sinh vat
Suy giam oxy hoa tan trong
nude dic biét ¢ tang day
Nuéc thiéu oxy, nhiéu chat
doc > cé chét
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o Photpho dé tiéu | Nito' vo co | Mat dd tio
Mirc phu dwdong o
(mg/l) (mg/l) (106 ca thé/)

Atrophic = = 0
Ultra-oligotrophic < 0,002 <0,1 <0,01
Oligotrophic 0,002 — 0,005 0,1-0,2 0,01 -0,05
Oligo-mesotrophic 0,005 -0,01 0,2-0/4 0,05-0,1
Mesotrophic 0,01 -0,02 0,3-0,5 0,1-0,5
Meso-eutrophic 0,02 - 0,04 0,4-0,7 05-1
Eutrophic 0,04 — 0,06 0,5-0,8 1-10
Eu-polytrophic 0,06 -0,1 0,8-15 10 — 100
Polytrophic >0,1 >1,5 100 — 500
Hypertrophic > 500
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Fristschiella Hiua

Alexandrium tamarense







Pam lay hoa lap day cac thity vue

+ Chat ran lo lung, xac thuc vat dan dan lap day nén day
cac thuy vuc phd dudng

+ L& mét qué trinh dién ra trong thoi gian rat dai

{3

Tién trinh dam ldy




5.1. Quy chuan chiat lwgng nwéc cip sinh hoat
+ Phuc vu muc dich an uéng: QCVN 01: 2009/BYT

¢ Phuc vu muc dich sinh hoat: QCVN 02: 2009/BYT
Luu y mac do giam sat:

Lt | o cosionn

« Mau, mui, vi, * N, P, CN, COD, e Cu, Zn, Se, NI,

do duc, pH TDS Mo, Cer...
 Clorua, Fe Mn * Na, K, Cd, Pb, « Hydrocacbon
« Coliform As... » Hop chat co

« Phong xa clo, co kim
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¢+ Chat luong nudc mat: QCVN 08-MT: 2015/BTNMT

+ Chat luong nuéc ngam: QCVN 09-MT: 2015/BTNMT

+ Chat lugng nudc bién ven bo: QCVN 10-MT: 2015/BTNMT
+ Chat lugng nudc bién xa bo: QCVN 44:2012/BTNMT

Cap sinh hoat (A1)

Cap sinh hoat co xu ly (A2)

Bao vé doi song thuy sinh (B1) |
Thuy loi (B1) \
Canh quan (B2)

Glao thong thuy (B2)
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QCVN 01-MT:2015 Nudc thai CN ché bién cao su
QCVN 11-MT:2015 Nudc thai CN ché bién thily san
QCVN 12-MT:2015 Nudc thai CN giay

QCVN 13-MT:2015 Nudc thai CN dét

QCVN 14:2008 Nwére thai sinh hoat

QCVN 28:2010 Nwéc thai y té

QCVN 29:2010 Nudc thai kho xing dau

QCVN 35:2010 Nudc thai CN dau khi trén bién
QCVN 40:2011 Nwére thai cOng nghiép

QCVN 52:2013 Nudc thai san xuat thép

QCVN 60-MT:2015 Nudc thai san xuat con
QCVN 62-MT:2016 Nwée thai chan nuol
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+ Pic diém d6i twong Moi truwong tiép nhan:

= Loai ngudn tiep nhan

_’ A i i- ‘| ~ i

= Kich thudc nguon tiép nhan

= Luu luong nguon tiép nhan

+ Piic diém doi twong ngudn thai:
= Nguon thai c6 quy mé 16n 1,0
= Nguon thai c6 quy mé nhé

Nha hang

> 50 phong > 500 m? > 50 ho <50 m3/ngay
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pat=f(P,0,C,R, T, H)

+ Tin
+ Tin
+ Sin

N chat vat ly dat
N chat hod hoc dat
N vat dat

ba me

(P)

t

paw) B

Dia hinh
(R)
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Théng so
sinh hoc

4

o Dung trong, ty trong
* Do Xop, d6 am..
Do dan dién

) Thanhphinco gisi (...

J Dinh dudng dat (...)

* Ho4 chat bao vé thue vat
* Kim loai nang
* Hop chat co - kim

» Tong vi khuan

e Tong nam
e Tong xa khuan

» Tong tuyén trung gy bénh. ..
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Thudc BVTV da phan 14 c4c hop chat hitu co. Vé mit bao
v€ thuc vat c0 mot sO phuong phap phan loai sau:

Thube trir bc,
giap xac

Thudc trir tuyén

Thuoc trir co triing

A 4

Thudc x0ng hoi

Thudc trir SAu | Thudc trir bénh

Thuoc diéu hoa sinh

Thudc vi doc .
trudng

Thudc tiép Xuc

Clo hiru co Photpho hitu co Cacbhamat Phenoxyaxetic Pyrethroid
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+ Trén 95% san pham lan hitu co dung cho ndng nghiép va diét
muoi

« BVTV: azinphos-methyl, chlopyrifos, fonophos, malathion, methyl
parathion, prathion, phorate, phosalone, vafterbufos

. Diét mudi: fethion, malathion, naled, temephos
+ Téc dong vao hé thong than Kinh bang cach ngin can su hoat dong
cua enzym: chlolinesterase (ChE)
« Pa s6 OPs doc trung binh (LDg, = 50 — 500 mg/kg)
* 10 loai c¢6 do doc cao voi chim va thu (LDg, < 50 mg/kg) vi du:
dimethoate, monocrotophos, parathion, TEPP
» Duy nhat malathion (LDs, > 500 mg/kg)
+ It tich lu§ sinh hoc

CH Fenitrothion s )

: S R3O o oh—lo—chcH

| O—CHs CHa-0" i 4

MO O—F CHy~C—0—CHy-CH;
sl H3 Malathion I

@] 36



¢+ CB c0 khoang 50 hoat chat, 8 loai duoc sur dung trong
BVTV:

 Carbaryl, carbofuran, methomyl (90%)
« Formetanate, methiocarb, oxmyl, alicarb, va propoxur
+ CB gay ddc ttrc thi va han ché su hoat dong cua ChE
« Carbaryl c6 do doc thap: LDy, 850 — 2500 mg/kg dbi véi
chuot
e CON lai: LDy, d6i voi chim va tha thuong < 20 mg/kg
+ Thoi gian luu cia CB ngan hon OPs nhung phéat tan
nhanh hO’Il o Bendiocarbamate

P I
¢ It tich luy sinh hoc

CH3~NH—C—0

O. _CHs
@Ljf%



+ DDT va dan xuat cua n6 bao gom: DDD, chlorfenethol
(DMC), chlorobenzilate, chloroproylate, DFDT, ethylan,
methoxychlor

+ Dioxin va din xuat

+ Cyclodienes va cac chat lién quan bao gom lindan,
aldrin, isodrin, dieldrin, endrin, telodrin, heptachlor,
Isobenzam, chlordane, va endosulfan

¢ Chlordecone va dan xuat bao gom kepone
(chlordecone), mirex

+ Toxaphene 1a hon hop cac chat hoa hoc gom nhicu
thanh phan



DDT (Diclo Diphenyl Tricloroetan)

¢ Ra doi nam 1938, trao giai

Nobel hoa hoc nam 1948

huy sinh hoc cham
+ Nguy co gay ung thu, quali thai

DV ndi |
0.04 ppm

3 ',
Nudc0.003ppb| &= 4 °’f§’)



Hop chit clo hda ciia Dioxin va Furan

¢ Dioxin va Furan sinh ra trong qué trinh chay & nhiét do
thap (< 1000 °C), 1a nhitng chat 6 nhiém khéng khi
+ Trong qua trinh clo héa cua Dioxin va Furan san sinh ra

2 nhom: polychlorinated dibenzo-p-dioxyns (PCDDs) va
polychlorinated dibenzofurans (PCDFs)

¢ Chat d6c mau dacam (1,4D; 1,45T)

O

Cln\q D 5 Cli \ [ S _7~Cly
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Nhom A (Nhom wa oxy) Trung gian Nhom B (Nhém wa Sunfit hoic Nito)
Ca Zn
Mg Pb Cd
Mn Fe Cu
K Cr Hg
St Co Ag
Na Ni Pt
Al As
Dién tich am thap, ai luc lién két v6i cac | Nam o giita nhom Pién tich Am cao: ai luc lién két:
anion: CO;*>NO;7; PO,*>S0,>>CI- Avanhom B I>Br>CI>F; Se>S>0; As>P>N; S>N>0

Téi thich

Vung nhu cau

Phan irmng/Pong thai

Nong do cua kim loai

= C0 san trong moi truong
) = Khong c6 kha nang phan huy
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. KHOI KHOI
TENRIM LUQNG LUQNG
LOAI R N

o PHAN TU RIENG

A ~ : : 2 Al ARG () (g/em’)
¢ La nhiing kim loai cO khoi 5 5 T
= A Hg 200,56 13.59
luong riéng > 5 g/cm3 Pb 507 134
Cu 64 8.92
Co 9 5,9
Ni 39 8,9
Cd 112 8.65
Fe 56 7.86
Cr 52 7,2
Mn 33 [
£n 63 7.14

¥ " Tinh déc hai

- d =M Co>MMn>Zn
- > Cd

- >Cd»Zn=Ni> Cr
4> Fe > Cr=Mn> Zn,Ni >Sn
| > Cr> Zn>Ni> Co> Mn

1= Cr>Ni>Pb> Co>Zn
> Cr > Ni> Zn
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Nguon phat sinh

Dang kim loai

Cd Pb Hg As Cr
Pét chay nhién liéu hoa thach Cd(0);, CdO, | PbCl, PDO, PbS, HgP As(0),, As,O, -
Cds Pb
Pét chay hitu co khac CdO, CdS PbO - AS753, 4505, -
asen hiru co
San xuat kim loai mau CdoO, CdS PbO, PbSO,, - As,O, -
San xuat gang, thép CdO PbO - - -
Chat thai ran sinh hoat Cd(gézéfdo’ PbO, Pb, PbCl, HgP As(0),, As,04 -
2
PbBr,, PbBrCl,
o Pb(OH)Br,
Giao thong van tai - (PbO),PbBr, - - -
(PbO),PbBrCl
Hg°, (CH3),Hg .
Mot sé nganh cong nghiép Cdo PbO Hg(OH), hoa i Sol khi: Cr(1l)
tan va Cr(IV)
Luong phat tha (nghin 9 310 150 340 180
tan/nam)
Ty 16 phat thai nhan tao (%) 89 97 66 12 72
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DEPOSITION (Hgll), CH,HG)

and VOLATILIZATION (Hg?)

Hop chat hiru co cua kim
loai c6 thé gay doc cap tinh
hoac man tinh, dac biét la
Kim loai nang.

Hop chat co kim thuong doc
hon so véi kim loai va chat
hitu co cau thanh

Kha ning tich liiy va khuéch
dai sinh hoc cao

|
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+ M0i trudng dat
= QCVN 03-MT:2015 Kim loai ning trong dat
= QCVN 04:2018 Hoba chat bao vé thuc vat trong dat
= QCVN 45:2012 Gidi han cho phép Dioxin trong dat
= QCVN 54:2013 Ngudng xt Iy hoa chat BVTV trong dat
+ Chat thai — chat thai nguy hai
= QCVN 50:2012 Nguong nguy hai bun thai XLNT
= QCVN 07:2009 Ngudng chat thai nguy hai
= QCVN 36:2010 Dung dich va mun khoan CN dau khi trén bién
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Ti€u chi danh gia:
- Pau tu vé mat khoa hoc

- Co6 dau an cua tac gia

Email trude 23h00 ngay 10/11/2016
“Tiéu lugn ONMT + tén tic gia”
- hal70086@gmail.com

Cong 3 diém tong két mon hoc

\
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